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CIVIL WORKS CONSTRUCTION COST seasunality. ftc ~~stcrn m uSt stsnda,due the psuce.
I NDEX SYSTEM (CWCCIS) dures for all ~isiI ~~ iki Dtstnct~, - fid he easy to use .

essiI~, umiderstoud . ii k~si ~s ~ cu tatc a~ the esist ing
cOs t CsIIinitte updatin g mi-ihud~, and u,nplr to keep
i iii. CIII1 INTRODUCTION
Approach

I Ics~ ci Icat tires wi t h ‘ust ao i’unt ,iuinbe,s *t i C

Background initially se lected lw indcxin* Itoweve , . he~.ause u s
Pi iject costs for Cuips of I-ng ineers civil wu ,ks umil~rities between items ~ it hin soi:ic cost ~ coun~

projects are initially estimated before concept designs pi eve nted their being j s .-,.i~ed togeth er leg.. eauli

~mre prepared. These projects are not immediately au- and concrete datiss in tlic dams lcature) . indices ~~t’te

thorized fur construction; it m a y  in fact be several .i~tually developed t ut  I’) distinct leaiute types
years before appropriations are made for even the
detailed design phase . During this interval . escalation It ss .ms dete,mined that a Cuur -lesrel hierarchy of
(inflation) ’ usually resu lts in the current costs being costs and index numbers ~ould be requ ited to acc u-
higher than previously estimated. f - or programmi ng ralely .u,ist:u~.. t Ieature-specilic indices. I tie h,ghcst
requirements, the estimates must be updated annual- level of the hieta ,d’~ is the t EATI Rl index . which is
ly. Two methods of accomplishing this updating are computed from the three levels of mote detailed sub-
available to Corps Districts: (I) performing a detailed indices t Figure 1 .1 The first level bcIovb the I LAT1~RI:.
re-estimate , or (2) applying an inflation (escalation) called ( ATI:(.OR’i consists of indices for t i v ~ pnmar~
factor to the latest estimate. Both methods have ad- categories of w urk eart hwork , concrete , steel. mechan~
vantages and disadvantages. Re-estimating gives results ical . and electrical and a secondary category . buildings.
that are at least as accurate as the prior estimate , but The next level is called RI-SOURCL ( LASS. It breaks
it is very time-consuming and is therefore not practical each catego ry into labor, plant , and material resource
on a yearly basis because of the limited number ol classes. The we ighted index values for these classes are
personnel available at the District level. Updating using computed from the lowest level of the hierarcli ’. - the
an escalation factor can be done ve ry quickly, with RLSOUR( l TYPES. This level of the hierarchy con-
acceptable accuracy. lains indices b r  the actual types of labor, plant , and

materia l used in construction . Indices were not de-
The currLnt Corps practice is to update project veloped for ~s cr ~ resource type . Instead , key ind icators

estimates by re-estimation on an as-needed basis and containing resources whose index values change at the
to use an escalation factor when re-estimation is not same rate were chosen. because a manageable number
required. Divisions often provide this escalation factor of these indicators accounted for most of the cost of
to their Districts. Most often, the factor is one of ‘he a particular feature , the remaining resource types.
many published composite construction indices—usual- which individually contributed less than I percent of
ly the I- ’pzgineerj ng New’s Record (ENR) Construction the cost , were summed into a resource type called
Cost Index (Ccl). Although numerous cost indices are “Other.”
available (Chapter 3), all have limitations in Corps civil
wor ks applications. A system of indices specifically More than 80 existing detailed Government est i-
applicable to scch projects is therefore needed. mates were analyzed in developing the indices. Each

estimate was divided into features; each feature was
Objective t hen separated , cost item by cost item , into categories.

The objective of this study is to provide Corps civil The resource classes within each category were then
works Districts with a detailed system of cost indices separated into groupings of resource t~ pes. and their
for updating cost estimates prior to the official Govern- costs were accumulated.
rnent estimate for contract award. The indices must be
specific for each of the major civil works features and The resource class costs for each category , by re-
be free of such influencing factors as bid climate and source type, were weighted accord ing to the cost of
_____________ 

that resource type (within class and category). The
The term “escalation” is used instead of “inflation” in the resource class and category weights were similarly

construct ion industry and is therefore used in this report, determined based on the resource type weights.

7
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RESOURCE
FEATURE CAT EGORY CLASS R ESOURCE TYPE

flLANT CRANE. ROCK CRUSH SCRAPER.

/ TRACTOR . TRUCKS. OTHER

EAR THWORK ~~ •LABOR : LABORER . OP ENGA TRUCK DR.

\ OTHER

AT ERIAL: OTHER

~ PLAN T BATCH PLNT. COMPRESSOR. CRANE.
TRUCKS. OTHER

ONCR ETE ( •LABOR: CARPENTER . CEM MASON . IRON WRKR

\ LABORER . OP ENGR. TRUCK DR.

\ OTHER

\MATERIAL: CEMENT. LUMBER . OTHER

- ,,APLANT: CRANE. TRACTOR . TRUCKS.
- ~,,,7 WELDER OTHER

FEATURE -IISTEEL((
’ 

~—*LABOR : IRON WRKR LABORER . OP ENGR .
OTHER

~~~~MATER lAL : MI SC METAL. REB AR . OTHER

/PLANT: CRANE . OTHER

MECHAN I CAL~~~—.LABOR: IRON WRKR. LABORER. OTHER

\MATERIAL : FABR METAL. OTHER

~~aPLANT: OTHER

ELECTR ICAL (—.LABOR : E LECTA ICN. OTHER

“MATERIAL: ELECT ACC. OTHER

BUILDINGS.

Figureil . Hierarchy of levels in the Civil Works Construction Cost Index System.
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Scop, and Applicability .S3  
~ lOSThe indices presented iii this report are specifically I .20

Jest ~~ro.’d for ty~’k ~l ~ivi I works conStruction. Only
indices lor costs hmse  been deve loped; benefi ts ar c  not Stimee the price in dex lot the ~a~e sear is defined as
considered. 100. this mdex salue w ould osualh be cxpiessed as

2 10.8. I his Index salue indi cates that duting the
This system is desigmied to be used by all civil works period l~~c~ ’ to l0 ’~ the coSt of a Unit of cement

t) ist rict s that produce the Project Cost I’.sti mate lPhI-3). row 2 1014 times Because such, values relate the price
INt.  I unit 2202 reports b r  t he i r  projects . it iusi ~pe- of an denl to a base se ar , they are termed pri ce ielj’
cih ically. it is designed for use by E st itti at ing Sections. f ives.

Organization of R port A com posite index (nurrib er l res ults when t w o  or

(‘hapter 2 defines and provides examples of index more resources are combined to form a sin~~e tnd~x
numbers , and Chapt ei ~ b iefly describe s three in ipor - number. I or example, combining %JIIOU$ labor re-
lant sources of e\lst ing construction cost indices. ss’Ur,.c i~ pes results in a comps’sitc labor index.
Chapter 4 describes the featu:es for which indices were
developed, and Chapter 5 exp lains the development o1 The base s ear  is unpuri .itit , since it is the reference
the indice’.. which are presented in Appendix A. (‘hap’ point. In publish ed indices, t he base year as either a

ter 6 delineates how the indices can be used in up. year or penod of >-ears dunng whi ch pnces were
dating project est im ates and explains the procedure for reasonably stable. Many publish ed index sources cut-
modifying the indices for a particular region or a rently use 101,7 as the base year. The index user ~~
particu lar atypical project. Chapter 7 describes a prolo- redefin e the base ear to the one th at is most usc!ul
type interactive computer program which performs the to him hs dividing the index salue or item price of
calculations required t o modify the indices. t h e  new base year into the uthi ~r index values or item

ç~r ie ~’s For example . for an mIens that cost SI .00 in

Mode of Technology Transfer 1967 , Sl.50 in l972.and S2. lOm n 1976, the 1972 and
Technology transfe r will be accomplished by incur- 1976 indIces for a base year of ltH~~ are ISO and 210.

poration into Engineer Manual (EM) 1110-2- 130 1’ or T im .’ indices for a h.,s~ year f 1972 are thus
through a new Engineer Regulation lR OT I:ngineer
Circular (EC) in the 1110 (Engineering and Design ) for 1967 for 1976
series. The indices presented in Appendix A will be
updated regularly ~at least yearly) and distributed to 100 .6667 or 66.67 = 1.4000 or 140.0all civil works Distncts. 150 ISO

This indicates that the price of the item was 66.67
percent of’ t he 1972 price in 1967 and I -

~~ .00 percent2 INDEX NUMBERS of the 1972 price in 1976.

An index number is a ratio between the cost of a 
~~~ EXISTING CONSTRUCTION

resource or composite of resource costs at one period COST INDICES
of time and the cost of the same resource or composite
at a specific previous date or period called the base
period (or base year). The index number thus indicates Numerous construction cost indices can be found in
the percent change in cost that has resulted from trade journals. Three importan t sources are outlined
escalation between the base period and the later date. below .
For example, using 1967 as t he base year , if I cwt of
cement cost $1.20 in 1967 and $2.53 in 1976 , the Engineering News Record
index value for a cwt of cement in 1976 would be: One of the better known sources of Construction

cost indices As t he Lngineerurg Vest s Record ( I  N R).
I; ?i eou’cPing and Ph- mg” ( ~ist !‘.s(i~,Ia!e~. P lanning and Di’- ___________

sign States . t M  1110-2-1 301 (Office of the (‘hid of Engineers • the pronouns he. him, and his are used t ’  den ,ie both the
lO(’~ I. 17 March 1972). masculine and feminine genders in this report

9
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I h i s mr inu i j l lsrovil.lCS s~f~c i~d iuiaterial . labor . .iu id phaui i ~iij Ilwa ~ s ). ~~~ ~ti~ mt n e d  au . ’  selected coaisIru~ litni
it id k e s t ot  but Ii iusdis udu al i ten t s at id counpiwites - (‘uiii’ equipi iie iii iuidi cv for ci ~‘ it ca is ~ ut icy of etluif ‘ii lei it

po’.mte indices at e giv~n hu t paniku hal resuti,~e classes and a valuation nidex hot land t ighti s i w
much as the ( u t i s t i  ni~ lion \ tat ~ iiak luidex to t  itia tc-

rials) atid for scse r a h restnncc ~lassc s (the 4 oiI~ lm u~ ii. Ui HI S jsuIih~ai~imiis art ’ ihie Plillury s’ ‘ur~es of utipui

L ost h ides IC(’lI). Siuiee these iiidices are not prepared data fur the plaiit and rt ia it ’ t ial indices. I bur cost data
t i n  a specific t~ pe nut construction project . ihc~ I i ma ~ be are extracted t r o u t tIuc I NI( is t w o  types only . skilled
called genera l.purposc co ns tru ~ t ion indices. (Specili~ arid unskiII~d. I hic costs arid weighting of t Ime ICSOURCS

indic..’s are those prepared fo r a part i~ ular project type are ext racted brunt ~o t t t I 4c  tot  estimates , no Input iS
or project class , wi lls the resources being selected to  re’ provided by the Bureau engineer ’s estimate (comparab le
t h’ct the I) pi~ah type s of resources used in the project i ‘ t ime C orps’ (.os er t itt ieni t estim ate I

I lie ( L I , w hui~h is n t  tel l  used iii up dating isi l w o r k s  V, uk  no rigorou s iesis nit the salidii~ oh the indices
est itfla te~. is .i co m po sit e of indices Iou 2Ocitues ’ asc rage hi.u5e been perborme d. t hre Bureau ’s cumImposi te index

a~ c m at e for cut itunmun Lilsiut . mill pri ce of ~tceI us periodic.uhl% compaun’d to Ui tit h~i cumnposlic
shi~ ’cs arid price ~f Port land cetnerit and lum ber. indices the .-~ssuc iatc d (.eneral (‘m mi i  dcto rs index .
Because the m i x  oh res~iur~es utik partia Il~ uct )ccis t he the Bureau of Public Ruad. composite index , t h e  I SR
IliiX Ill afl~ of the standard civil w urk~ Ica!umres . arid ( ( I . and t h e  Department of l.~bot Cost n t living index.
because plant costs have been cul n p .emcl % es.Juded. t he Since 1967 . t he Bureau s composite index has hollowed
( L.’l is not considered tim ade uatel~ refle ct civil w rks the sante trend as the I-SR (CI.  but has been con-
cons t ru c t i on sisten hls lower in value (I igurc 2 )

Bureau of Labor Statistics Some of the Bureau oh Reclamation’s indices are
liii.’ Bureau of Labor S ta t usmi s (BLS ) of the Depart. di rcct h~ applicab le to civ il works construction , and a

ment of Labor pr msi d s A ndes sal ues for more t han comparison ol the indices developed in this st uds with
2600 resources and mesuurcc cunsposites and is con- the Bureau s indices s h u t s  that they follow similar
sidered a prime source for index va lues, tren ds. Ilusseser . the C orps can use only a few of the

Bureau ’s indices directly, and tai loring the indices to
Bureau of Reclamation System of Indices project-specific enit iditio nis is difficult.

The I:ngineering and Research (‘enter . Off ice  of
Design and Construction Division of the I ngineering
Support } smmm at e ’ .  and Atma t~ s ms Branch of the Bureau
of Reclamation , Denver , (‘0. has developed a compre. 4 DESCRIPTION OF FEATURES FOR
hme nstve sssier n of indices . some of sslmi ,.hi are directi’, WHICH INDICES WERE DEVELOPED
comparab le to the indices presented in this report. The
indices were developed fur use in the 17 western states
in which the Bureau of Reclamation has construction Eleven features with cost JLCouflt numbers were
responsibiImt~ . but t he system can provide regional selected for indexing. Because of dissimilarities be-
indices for any continental United States ((‘ONUS) tween items within some cost accounts , this list wa
loca ion, based on labor costs in that region. expanded to the 19 distinct feature t ’. pes shown in

Table I.
The Bureau provides its indices to its regional offices

twice per year (previously quarterly) in a booklet called The feature Relocations, Cost acco ’ .tli number 02,
Construction Cost Trends. The indices are also pub- is not specifically covered , hut relocations of roads,
lished quarterly in the FNR. bridges, and railroads may be updated using the indices

for features 08A , 08B( I ), 08B( 2) . and 08C.
(‘onstruc f/ nm G,sz Trends provides feature-specifi c

indices for 10 ut the Bureau’s typical projects (e.g., An index was not deve loped f i r m  beach rep lersish-
dams). as well as indices for selected subfeatures (e.g. . tnen t , cost account number 17 . since that type of wor k

is usually performed by hydraulic dredg~ and the estu-
_________- ttl ates arc straig htforward. Therefore , it is best to

2 1 SR Indc~e . (matned About 8.5~ in 1976 ,” i’.ngincerrng re-esti m ate w hen an update is required. IF land-base d
men Record 24 M.mrch 1977), pp 66-6 7 . equipment ts used to n u s ?  f i le ? this fea ture , the index

10
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Figure 2. Comparison of cost indices. ( From (‘ansi rut -f ion (‘as! 7ren ds IBurean of Reclamation . July 1Q77) ).

for cost account number II A , Levees and 1- loodwalls , clearing operations is credited to this feature . This
may be used. f~ ure also includes bank stabi litation . shoreline im-

provement , firebreaks , fencing, boundary line su rvc~The following descriptions of the II features with and mar king of land which has been acquired or is t n
cost account numbers were extracted from I R 11-2 -  be acquired, rehabilitation of natural resources, erosion
24O.~ contro l, drainage , and rim grouting and mine sealing.

e :c., to prevent leakage. Site clearing, grouting, etc..
03. Reservoirs. This feature includes clearing lands incidental to and required for specific c j mistr uction fea-

in reservoirs and pools of debris , brush , trees , improve- tures is included as part of the cotsst ruction features.
ments , and structures. Any sa lvage , obtained by sale or Trash booms and barriers provided for general project
disposal by the Government , of materia l rem oved in use , i.e ., to protect all features s wI m us dams, spihlnsa ~ s .

powe r intakes, etc.. wi ll be included in this feat ure.
Facilities provided for specific purposes , suc h as spill-

1 Cii-il Works Ac:ii ’iues, C’on.rlructio,t and Design, F R 11-2- ways , will be included in t h e  lppropriate feature or
240 (X’I- , I November 1974). subfeature with which associated. During the Advance
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Table I

Features for Which Indices Were I)eveloped

Cost
Accoun t
Numbers 1-catuis y

03 Rescrs oirs
ff 4 S i)atnc . cu rll m
048 Dams , concrete
05 Locks
07 Power plants
08A Roads
08B(I) Concrete bridges
08B(2) Steel bridges
08(’ Railroads
09A (‘hannefs and canals

(based on estimat es containint only cj r ih5(n’rk mi

098 Channels and canals
(based on estimate s containing both cj rm hv.u rk and ~, I u m n ’ ~ . - n .  i i, . f e..m um e pm-
video for concrete lining, concrete slope prn,meit Iim n om ud dij i ng~i- ’n ml m m  m u m .iddimi, n
to the earthwork found in Icurure O9~% I

10 Breakwaters and seawalls
I IA Levees and floodwalls

(based on estimates for levees with heaped earth soith aggregate in riprap slope pro-
tection)

118 Levees and flood walls
(based on combination of levees and floodwalls that have structural concrete work in-
cluding walls or slope protect ion)

tIC Levees and floodwalls
(based on estimates that have levees, floodwatls. and floodgates and contain all live
primary categories of work )

13 Pumping plants
15 Floodway control and diversion structures
16A Bank stabilization

(based on estimates with only earthwork category)
l6B Bank stabilization

(based on estimates with large amounts of riprap slope protection and major drainage
systems)

Engineering and Design phase, this feature will be The power intake works include such powe r items as
charged only with costs incurred for boundary line forebay, penstocks , tunnels, surge tank, gates . opel-
surveys and monumentation of land to be acquired. ating equipment, and appurtenances. Service roads and

service railroads on the dam are included in this fea-
04. Dams. This feature includes dams and all other ture. The additional cost of relocating highways and

water collecting and storage facilities, whether man- railroads across the dam is included in the feature
made or natural, together with appurtenant diversion, “Relocations.”
regulation, and delivery facilities and spillways, outlet
works, and power intake works, whether separate from 05. Locks. T’iis feature includes facilities to pro-
the dam or not. In the case where the powerhouse is an vide for passage of waterbor ne traffic , including gates ,
integral part of the intake dam, the cost of the power valves, operating mechanis m s , cribs, fills, lock walls .
intake dam is included in the feature “Power Plant.” guide and guard walls, operating buildings, and excava~
Any auxiliary dams or spillways detached from the tion therefor. The lock structure is considered that part
main structure s and floating trash and drift booms and of the work within the limit lines extending from t he
barriers which are provided to protect the spiliway or upper end of the upper guide or guard walls to the
other dam facilities only are included in this feature . lower end of the lower guide or guard walls, including
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dolphins within the lock approaches for tie up, guard , canals, harbors , and channels in navigable streams arid
or guide purposes. Excavation or dredging required in tributaries thereof for navigation is included in this
approac hes outside of’ the limits defined above for the  feature. Excavat ion . c- hearing and removal of accumu-
lock st ruett ire is included in the feature ~(‘haniiels arid hated snags , drift s, debris , and vegetable growth Srot n
Canals.” The cost of ’ a co fferdam or the properly al- streams for flood control and major drainage ~~~~~~
Iocahle amount thereof ’, if required, is charged to this also is included. Included in lids feature arc ievclinenis .
feature. Locks provided in connection with facilities linings, dikes , and bulkheads constru cted us channel
for the pr evention of encroachment of salt water are improvement works l’or flood control or navigation , as

included in this feature. Locks in connection with fish against such items constructed for bunk stabilization
facilities are included in the feature “Fish and Wildlife only. Also included are jetties constructed in connec-
Facilities.” tion with flood control channel improvements.

07. Power Plant. This feature includes those facili- 10. Breakwaters and Seawahls. This feature includes
ties specifically required for the production of power breakwaters , seawalfs , piers, and like improvements
other than those included in the feature “Dams ” and constructed in connection wit h the protection of
consists of the following: powerhouse, turbines, and beac hes, harbors, shores, and port facilities against the
governors, generators, accessory electrical equipment, force of waves and encroachment of seas or lakes by
miscellaneous power plant equipment, switchyard, and direct wave action. Jetties , groins, and like structures
tailrace improvement for power. In the case where the provided in seas, lakes, tidewater reaches of rivers and
powerhouse is an integral part of the power intake canals , and harbors to control water flow and current ,
dam, the cost of the power intake dam is included in to maintain depth of channels, and to provide protec-
this feature. Where the structure of a dam also forms tion, are included in this feature.
the foundation of the powerhouse , such foundation is
considered a part of the dam. The cost of a cofferdam 11. Levees and Floodwalls. This feature includes
or the appropriate part thereof is charged to this fea- embankments and walls constructed to protect areas
ture. Units for production of power for the operation from inundation by overflow from creeks , rivers , lakes,
only of navigation, flood control, or other purpose canals, and other bodies of water. This feature consists
projects (excluding those projects with power as a of such items as: service roads on levee crown or land-
feature) are included in other features as appropriate, side berms, road ramps, closure structures , seepage

control measures, erosion protection measures on levee
08. Roads, Railroads , and Bridges. This feature in- slopes and on berms and bank slopes when they are an

eludes permanent roads, railroads, and bridges required integral part of the levees or floodwalls; and drainage
for access and other purposes in connection with the facilities, constructed to provide means for the passage
construction and operation of the project. This feature of accumulated drainage and seepage water and sewage
does not include roads, railroads and bridges charge- from the protected area over or through levees and
able to the feature “Relocations ,” access roads to floodwalls, comprising such items as interceptor and
recreation facilities and areas , which will be charged to collection sewers and ditches, and pressurized sewers
the feature “Recreation Facilities,” and service roads and drainage structures , including outfalls through
and service railroads on structures, which will be charged levees or floodwalls. Levees locally called dikes are
to the appropriate feature for the structure. included in this feature. Pumping plants are included

in the feature “Pumping Plants.”
09. Channels and Canals. This feature includes all

forms of excavation (including dredging, preparation of 13. Pumping Plants. This feature includes pumping
spoil disposal areas , and attendant facilities) necessary plants constructed to pass accumulated drainage and
for the development and construction of channels, or seepage water and sewage from the protected area over
improving existing watercourses for flood control and or through levees and floodwalls.
major drainage. Excavation of natural watercourses to
proviJe adequate depths for navigation is included. Ex. 15. Floodway Control and Diversion Structures.
cavation for speci fic structures , such as dams and locks This feature includes floodway control and diversion
used in the development of waterways and conservation structure s to provide for the release of flood wate rs
of water resources , is included with such structures , from stream s where discharges exceed flood capacity
The removal of trees , brush, accumulated snags , drift , of the stream , including such items as diversion dams.
debris , water hyacinths and other aquatic growths from gated or ungated discharge structure s, training wa lls,
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stilling basin, and t h ose adjacent cinbankini-ni sections in t he plant resource class il used in construct ion but
forming part of the control structure. Construction of ’ remove d front the site at t h e  co m pletion of construe-
channels and levees not forming part of the main con- tion, but categor ii.ed as material ii it remains as a part
trol structure , but necessary for operat ion of such of the feature after construction. For example . de-
structures , is included in the appropriate feature watering pumps would be plant . but pumping plant
“Channels and Canals” or “Levees and Floodwahls.” pumps would be material. Supplies are included in t h is

resource class.
16. Bank Stabilization. This feature includes revet-

ments , linings, training dikes, and bulkheads for Detailed Government estimates were analyzed to
stabi lization of banks and watercourses to prevent determine the types of labor, plant , and materials
erosion, sloughing, or meandering. Bank stabilization used, the weighting of the types within resource classes
constructed in navigation channels or in connection (1, P, M), the weighting of resource classes within the
with flood control channel improvement is included primary work categories , and the weighting of both
in the feature “Channels and Canals.” primary and secondary work categories in the feature

(Figure 1).

The individual bid items in the detailed Government

5 DEVELOPMENT OF THE CORPS estimates appeared, in general, to fall into five primary
OF ENGINEERS CIVIL WORKS and one secondary easily separable categories of work:
CONSTRUCTION COST INDEX
SYSTEM (CWCCIS) I. Earthwork (E). This primary category generally

involves the excavation , moving, and placement of
earth or rock.

Background and Definitions
A typical civil works project consists of one or more 2. Concrete work (C). This primary category gener-

contracts for work , each with a Government estimate. ally involves all work related to preparing and placing
The contracts are broken out into bid item numbers concrete.
corresponding to items of work. Each item deals with
a task or work package and details the labor (L), plant 3. Steel work (S). This primary category generally
(P), and material (M) resources required for that task , involves work with metal, including reinforcing bars.
the hours required, the cost per hour, and the total
cost per bid item for each resource type. 4. Mechanical (M). This primary category generally

involves construction of mechanical systems and instal-
The labor resource class includes all on-site workers lation of preassembled mechanical components, includ-

except administrators. First-line supervisors (foremen) ing pumps, power units, and trains, excluding turbines.
are included.

5. Electrical (E). This primary category generally
The term “plant” is generally app lied to construe- includes all electrical work required for the feature ,

tion machinery, tools, and equipment which are fixed including turbines when appropriate.
or stationary during construction, such as concrete
batching and mixing units, aggregate production units, 6. Building (B). This secondary category provides a
and conveyor systems. The term “equipment” is composite index for structures that are part of a fea-
usually used for portable or mobile items such as ture.
power tools, tractors , cranes, and trucks. For esti-
mating purposes and in this study, however , plant and The indices for the primary work categories were
equipment items have been classified together under built up from resource class and resource type data.
the term “plant.” The secondary category , however , does not require a

finer breakdown into resources: it is represented by
The material resource class includes all items that composite indices and exists only at the category level.

remain as part of the constructed facility (such as Only a few of the features are represented by all six
cement ) or are expended in construction (such as categories. In fact , most features are only represented
lumber for forms). Thus, an item could be classified by one or more of the five primary categories.

14 
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Work category Analysis c. Steel cate gory . Steel includes the plaimt . labor .
The first step in developing the work category and materials used in installing reinforcing steel , steel

indices was to disaggregate more than 80 detailed pipe. st ruclu ra l steel , stee l funnel liner , steel piling,
Government esti m ates into t he six work categories metal water stops , gates of various types (sp illway,
using t he checklists in Appendix B of FM 1110-2 .130 1. sluice, hoist), stee l access bridges , platforms , liandrails .
An estimator analyzed these checklists and assigned ladders , amid fencing. The labor involved in placing
eac h checklist itemn to a work ca t egory that indicated fencing is classihied as earthwork , however , since it is
the predominant type of work done in that item (Ap- more similar to those activities than to activities typi-
pendix B). In some instances , such as when the mate- cally done by ironworkers.
rial used in the item logically falls under the catego ry
steel, but the labor and plant are earthwork , a clear d. Mechanical category. Mechanical items in~disaggregation was not possible. In such cases , the elude air conduits, water service piping, the cooling
column headed “mater ial” has an S for th~ ~teel item, pipe system , pumps, and operating machinery for all
while the “labor” and “plant” columns have an E for gates.
eart hwork. In general , eac h checklist item corresponds
to one or more bid items. The reasoning used in the e. F lectrical category . The electrical coinpo-
analysis for three features—reservoirs , dams, and locks nent includes all instrumentation , although placement
— is described below as an example. of instrumentation is classified as an earth or concrete

-
- item. Power equipntent , electrical conduits, elevators,

1. 03 RESERVOIRS. The major activities in reser- lighting, and telephone systems are all included.
voir operations include clearing of trees , removal of
brush and debris, removal of structures , and improve- f. Building catego ry. The building component
ments, mine and well sealing, and boundary line sur- includes actual facilities costed to the feature account.
veying and marking. One weighted earthwork type
index could be developed for all the above activities, or 3. 05 LOCKS, The subfeature indices for locks are
four subfeature indices could be developed: structure very similar to those for dams.
demolition, clearing, earthwork improvements (drain-
age, rim grouting, erosion control, boundary marking), a. Earthwork category . Earthwork items include
and miscellaneous (mine and well sealing, etc.) . The construct ion of the cofferdam, excavation , and founda-
first alternative was selected to keep the system simple. tion work. Sheet steel piling materials are included in

steel, although the labor and plant are earthwork items2. 04 DAMS. Subfeature indices for all six work
as are the labor and plant for installing pumps andcategories are required for dams, as described below. pipelines.

a. Earthwork category. Earthwork includes con- 
b. Concrete category . Concrete items include allstruction and removal of cofferdam(s), all excavation

and foundation work (except grouting materials), and concrete walls, structures , and floors , plus foundation
all embankment work (in earth dams). It also includes grouting. The labor and plant to embed metal and in-
the labor and plan t for placing pipe and instrumenta- strumentation in concrete are included, as is concrete
tion, although the pipe used in drainage systems would pipe, and rubber and plastic waterstops. The rein-
be considered stee l or concrete. forcing steel in concrete is not included.

b. Concrete category. Concrete includes all the c. Steel category. Steel includes plant , labor ,
concrete items in both concrete and earth da~ns. Aggre- and materials for reinforcing steel , sheet steel piling,
gate and port land cement , the batch plant, water gates, metal foundation drains, wall armor , floating
systems, concrete buckets , cranes , carpen ters , fornis, mooring bits, check posts, ladders, railings, stair treads,
laborers to place , and cement finishers are all elements, trash racks , metal doors and frames, and fencing mate-
The labor and plant used to embed metal or instru- rials.
nients in concrete would be classif ied as concrete. Con-
crete-reinforced drainage pipe and foundation grouting d. Mechanical category . The mechanical items
mix are also concrete items. Rubber water stops are include operating machinery for gates , va lvcs, pumps ,
classified with concrete work. The reinforcing steel and piping system in lock buildings (hydrau lic , com-
used in concrete is put into the steel category. pressed air , gas supply).
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e. Electrical category . Electrical i t e m s  include The individual resource listings are not intended
all instrumentation materials, power lines, standby to be compre hensive. As mentioned earlier , only the
generators, lighting systems, and tra ffic signal syste m s. major resource types (key indicators) are listed. Many

resources within a resource class, though apparently
f. Building category. The building i tems , as for dissimilar , have indices that change at the same rate.

dams, include st ruc t ures such as the operation and A prime example is foremen; although their hourly
laboratory buildings. cost is normally higher than that of laborers , the two

costs generally change at the same rate. This permitted
The next step was to assign a work category label grouping foremen with laborers. The many resource

(E, C, 5, M, L, B) (see Figure 3) to each item in each types that are necessary on a construction site, but
detailed Government estimate. Each of these categories which contributed only slightly to the resource class
was then analyzed to determine t he labor , plant , and were consolidated into a category called “other,” and
ma terial resource typ es used and the sum of’ t he est i- the composite index for that resource class was applied.
mate d costs for each category . This resulted in a list
of recurring, predominant labor , plant , and material Weighting Scheme
types for each of the E, C, S. M, L. and B categories Using the lists developed in the previous step, the
(Tables 2 , 3, and 4). weighting schemes for individual resources (e.g., car-

Item Unit Estimated
No. Description Quantity Unit Price Amount

04 i.E Clearing and Grubbing L.S. xxx $ 25,200.00

04 2.E Care of Wate r L,S. xxx 417,000.00

04 3.E Excavation 663,400 C.Y. 0.32 212,288.00

04 4.E Borrow

a, First 26O,000 C,Y. 260,000 C.Y. 0.51 132,600.00

b. Over 260,000 C,Y . 310,000 CV . 0.48 148,800.00

04 5.E Additional Rolling

a, First 20 Roller Hours 20 Roller 17.95 359,00
Hours

b. Over 20 Roller Hours 20 Roller 17.85 357.00
Hours

04 6.M Temporary Pumping Facilities L.S, xxx 28,000.00

04 7.M Discharge Pipe 2 930 L.F. 11.67 34 193.10

~~~~~~~~~~~~~~~~~~~~ 

labe l 

$998,797.10

Assigned to this feature

Figure 3. Assignment of work category labels to items in unit price schedule.
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Table 2

Labor Types

Code
01 Carpenters and helpers (CAR PLN1 LIt )
02 Cement masons, cement finishers, and helpers (‘LMLNT MASON)
03 Electricians. tinemnen , and helpers (LLE(’TRICIAN)
04 Ironworkers, steelworkers , and helpers (IRON WO RKLR)
05 Laborers and foremen (LABORER)
06 Operating engineers, oilers/grcase.s mO PE RATOR )
07 Painters (PAINTLR)
08 Plumbers, pipe fitters, and helpers (PLUMBER)
09 Truck drivers (TRUCK DRIVER)
10 Others (OTHER)

Table 3

Plant Types

Code
50 Construction machinery and equipment (composite) (OTHER)

BLS code 112
51 Portable air compressors (COMPRESSOR)

BLS code 1124
52 Power cranes, excavators , and equipment (CRANE)

BLS code 1121
53 Mixers, payers , and spreaders (concrete and bituminous) (MIXERS, PAVERS)

BLS code 1127
54 Other mining machinery and equipment (drilling equipment) (ROCK DRILLS)

BLS code 1192-03
55 Scrapers and graders (SCRAPERS/GRADER)

BLS codell25
56 Specialized construction machinery (trenchers, rollers, dewatering pumps,

portable crushing plants) (SPECIAL MACH)
BLS code I I 23

57 Tractors other than farm (wheeled, crawler , loaders, attachments) (TRACTOR)
BLS code 1128

58 Off-highway equipment (trucks , heavy) (TRUCKS)
BLS code 1129

59 Welding machinery and equipment (WELDING EQUIP)
BLS code 1133

penters), resource classes (e.g., labor), and work cate- deliberately excluded in determining the weighting of
gories (e.g., concrete) were developed based on the the various resource types:
fact that (1) the summed cost of the individual primary
and secondary categories for each feature equaled the I. Mobilization and demobilization costs (these
total estimated feature cost (TC) and (2) the sum of costs were included for on-site moves, such as moving
the resource class costs for P, L, and M for each cate- a batch plant from one side of a river to the other).
gory equaled the category cost (Figure 4). However ,
the following costs associated with a feature were 2. Indirect costs.
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Table 4

Construct ion Material Types

— Code
80 All const ruct ion mater ials (composite) (OlIliR)
81 Cement . portland (CEMI-:NT)

BLS code 1322 .0131.1 3
82 Electrical accessories and equipment (I LE(1Rl(’AL

Ihis grouping is an average of ’ the following
BLS codes: 117 1 wiring devices

1173 motors . generators . motor gener-usor set s

1174 transfor ,n~’rs and power regulators
1175 switc hgt’:ir . switchboard . etc .. cquipnmenl

83 Ixplosives (EXPLOSIVI-;s)
hIS code 0679.02

84 l ubricated structural metal products (t A BRICA ILI) MEl I
BLS code 107

85 Softwood lumn her ( It) M tfI ;R
ltLS codc i(8 l1

86 l inislied steel products (MISt.’. MEtM.)
IlLS code 1013-02

87 Bars , reinforcing (REBAR)
BLS code 1013-0255.0 2

88 Sand. gravel , and crushed stone (AGGREGATE )
BLS code 13 21

89 Plates~.carbon. A2 85 (STEEL PLAIE- ;S)
IlLS code 1013-0 245.03

90 Machinery ( iSlA(’IIINERY)
This grouping is an average of the following
HIS codes: 1144 .04 Hoists and cranes

114 1 Pumps, compressors and equipment
91 lurbines

(from Bureau of Reclamation (‘onctructiosm Cost Trends)
92 Woodcn Mattresses

Wooden mattresse s is an average of
IlLS codes: 1026 (‘able (25’ ;- ) and

0811 Soft lumber (25 %) and
Means common labor (50%)

Determination of Index Values The yearly indices were obtained by averaging
The BLS4 appeared to be the most authoritative monthly indices for the year. The yearly index values

source for the monthly plant and material resource are very close to what the monthly average was for
type indices. Monthly construction labor indices were July of that year. Consideration was given to providing
extracted from the Means Building construction cost feature index values for 6-month periods based on
Data, 5 because all the resource types required were April and October of each year. However , historical
not available in the BLS data. indices for 6-month levels prior to 1975 were not

available. A preliminary test on earth dams for April
________ and October of 1975 and 1976 indicated that inter-

‘ Wholesale Prices and Price Indexes Data (U. S. Department polation of the existing feature index graphs in Appen.
of Labor , Bureau nt Labor Stat istics , monthly editions). dix A would provide results with acceptable a-~curacy.

5Building Construction Cost Da ta (Robert Snow Means (‘o,, Figure 5 compares the graph based on yearly averages
Inc.. 197 1 to 1976). with that for April and October values.
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F

Feature Cost = E Cost + C Cost + S Cost + M Cost + L Cost + Building Cost

E Cost = E Plant Cost + E Labor Cost + E Material Cost
C Cost C Plant Cost + C Labor Cost + C Material Cost
S Cost = S Plant Cost + S Labor Cost + S Material Cost
M Cost M Plant Cost + M Labor Cost + M Material Cost
L Cost I Plant Cost + L Labor Cost + L Material Cost

E Plant Cost Summed costs of individual resources , i.e., scrapers ,
compressors , etc., used in earthwork for that feature.

E Cost
Weighting: E Category weighting = X 100

Featu re Cost

E Plant CostE Plant weighting = X 100E Cost

E Plant scraper 
— 

Summed Scraper Cost X 100weighting — 
E Plant Cost

Figure 4. Cost am weight formulas.

The indices presented in Appendix A are national 6 USING FEATURE INDiCES
averages; that is, they are generally applicable in any
CONUS location. The indices can, however, be region-
alized, as described in Chapter 6. Updating Project Estimates

Appendix A presents the feature indices developed
Verification of Sample Size for Cost Breakdown in this study. The indices provide an acceptable means

Whereve r possible, a sample of five or more esti- of updating existing estimates. A word of caution is re-
mates from different Districts and regions was used quired, however; while re-estimated and index-updated
to compute the weights and resulting indices for each project costs are completely comparable, using the

index values to update a project that has not been re-feature. This sample size was used to insure that the
indices would reflect the general case in terms of estimated in the past 3 or 4 years is not recommended.
resource types represented and their weights and would The recommended procedure is to re-estimate projects

be general for geographical location, at least every 3 years and use the index values to
update during the interim years. This procedure would
permit accounting for improvements in construction

As a test case, ten earth dams were analyzed. Com- techniques, thus increasing the credibility of the esti-
parison of the category and feature indices for random- mates.
ly selected samples of two , four, six, eight, and all ten
est imates showed no significant differences between Feature indices are provided for the curre nt year
any of the sample sizes. These results indicate that if and for the nine previous years. The following proce-
care is taken in selecting feature estimates to insure dure should be used to update a cost estimate:
that the feature has no unique characteristics , a sample
size of four to six will provide acceptab le accuracy in I. Since the indices all have a base year of 1967 and
the feature index value. Table 5 shows the results of the index value shows the increase in costs since 1967.
this test. a conversion is required to transform the current index
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FigureS. Comparison of year ly average indices with Apiil and October indices tor earth dams.
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Table 5

Sample Size Test Results for Featu re Indices

Index Sample Sue
Year 2 4 6 8 l0 Av e ’ Std Dev

1967 100 00 100 00 100 00 100.00 100.00 100.00 0.00
1968 105.26 105 25 105.33 104 .71 104.83 10514 029
1969 111.92 111. 21 112.30 112. 14 111 .5 1 112 14 0.16
1970 120.70 1 20.50 11977 12045 1 1967 120 36 040
1971 131.66 131.57 131.72 13 1 71 1 30.77 131.67 007
1972 14341 142.48 142.59 142.40 140.58 142.72 0.47 - J

1973 148.82 149.13 149.31 149.00 147.39 149.07 021
1974 165.96 165.80 166.10 165.95 165.14 165.95 0.12
1975 193.16 190.75 191.01 191.25 189.57 191.54 110
1976 205.33 205.36 205.6 2 205 33 202.60 205.4 1 0.14

* Actual indices for earth dams , based on ten samples .
** Average of the indices for sample sues of two , four, six , and eight.

t~s a base year corresponding to the year of the most for which the indices were developed. The methods
recent update or estimation date of the cost estimate for both types of modification are described below.
to be updated, whichever is later. The current index
value is transformed by dividing it by the index value Regionalizing
of the date of the estimate. For example , for an earth To regionalize, the user must examine the resource
dam (04.A) whose $15,000,000 1975 cost estimate is type indices. Generally, only the labor (L) resource
being updated to reflect its cost in 1976, the index types need to be considered, because they vary the
would be converte d to the new base year as follows: most from region to region: however , p lant (P) and

material (M) indices may also be changed if the use r
index for earth dams f or 1975 = wishes.

Index for earth dams for 1976 = 202.60 In making any modification, the user is cautioned
to be aware of the relationships of the four levels in the

The transformed index for a base year of 1975 is hierarchy (Figure 1). Each level in the hierarchy is
computed from the level(s) below it. Consequently, if

202.60 a resource type index is changed in regionalizing. the
189.57 1.069. resource class index , the category index , and the fea-

ture index may also change , depending on the magni.
2. The cost estimate to be updated is then multi- tude of the change made at the resource type level.

plied by the transformed index (expresse d as a simple The change becomes less significant the higher one
ratio). The result is the cost of constructing the up- looks in the hierarchy.
dated feature in the current year. For example, the

The following four steps are used in making a$15,000,000 earth dam above would cost
change:

$15 ,000,000 X 1.069 = $16,035 ,000 I. The new index value(s) is (are) substituted for
old at the resource type level,

to constru c t in 1976 .
2. New index value(s) is (are) multip lied by the

Modifying Feature Indice s weig ht(s); t he products are summed for all resource
The user can modify the feature indices in Appendix types within that resource class to give a nes’~, region.

A in two ways for the following reasons: (1) to make alized resource class index for a category.
them specific to the area in which the project is to be
constructed (regionalizing) or (2) to better accommo- 3. The new resource class index is st ibstituted l’or
date a feature wI’Iet’ differs from the typical features the existing resource class index , multiplied by its
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weight , and summed wit h the other resource class a cost change troul indices for a year that is regional-
products to give t he new category index. lied and for another that is not rcs ults in a meaningless

ratio. At a minimum t he indices to t  the year of the
4. The new category index is substituted for the most recent estimate update and the year for which

existing category index, multiplied by its weight , and the current update is derived , must be changed (region-
summed with other category products (!f any) to give allied).
the feature index. Figure 6 shows an example of the
procedure for a reservoir at which the user determined Modification Other Than Regionalizarivi,
that a more appropriate index for laborers would be Modifications other than regionalization involve
220.00 changing the weights in the various levels of the sys-

tem . This type of change m a y  be required for an
If the user decides to regionalize , it is recommended atypical feature , such as reservoir for which earthfilI

that the indices for all years be recomputed , since using and rockfill must be purchased and trucked lo the site .
the system involves comparison of price changes (re- with tins cost being part ut the cost of t h e  reservoir.
fiected by index changes) for pairs of years. Deriving This type of situation could first change the weighting

Resource Type 1976 Index Weight in Labor

Laborer 220.00* X 55.49 = 122.08”
Operator 206,17 X 12.28 = 25.32
Truck Driver 217.72 X 30.74 66.93
Other 217.00 X 1.49 = 3.23

Labor resource class index in earthwor k category 217 .56”

Resource Class 1976 Index Weight in Labor

Labor 217,56 X 73,64 = 160.21”
Plant 203.64 X 24.72 = 50,34
Material 189.17 X 1.64 = 3.10

Earthwork category inrfex for feature reservoirs 213.65”

Category 1976 Index Weight in Feature

E 213.65 X 100.00 = 213.65*0
C 0.0
S 0.0
M 0.0
1 0.0 

_____

New feature index for reservoirs 213.65*0

• Changed value.
“ New value resulting from change in resource type index.

Figure 6. Example of regionalizing the reservoir index.
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of’ the materia l tesource i~ pt’s . and secoird , t he weight- I o Use the equat ion . a salue it rust be substituted for
ing ut the resource class components. There are two  t h e  X t e r m . ~hich represents the s ear I I - 1972. 13

ways of ’ m aking weight in g changes: ( I l  issake appru- 1973 , I 1974 , 2 — 191s , 3 1976 , 4 1977 , et c )
priate chatrges to t he weights at the resource type iesc l  The equation gives .111 index sal uc V depcndt:.~ on the
and f ’~lloss lire comupti t_ in- ins up thitough the lcs .’ls to  X s~ ’ an used. Siiicc the equ ation ~ as developed on the
the feature index , or ( 2) adjust the weighting at the hjsis ccl 3 ~e~rs ~1974 . 19 iS . ami d 1976). the results
resource c lass leve l and proceed up t hrough the I~vels obi j i ned using t he equation for s e a r s  oil ier thaii thc~e
fro m t h e re . Figures 7 and 8 present ~~ _ iu i tp ks o f both dim inish in acc ur_ ic) the fur t her the ye_ il of mnlemes t is

methods applied to the reser soi r feature index. f iumnm t he I c~ ~4 to l~ 76 period - W itfim n.year dis- ismuns
c_ in be ca lculated h) using f ractions fo r  i i ic ’ i tchS 01

As for regiunalizing. _iui~ changes tn_ide w h ich result quarters (e.g., Octobe r 197$ is represented by 2 .2 c -

in changed index values must be made for both years January 1976 h~ 2 50).
under con sideration the ye ar of the original estimate
and the ear for which the update is required. Percentages of Labor. Plant , and Material by Featur e

I or comparison purposes, the percen tages of labur,
Index Projections In _ u t and material in each of the features used iii de-

The annual budget cyc le, which culminates in the veloping the indices were tahuiaie d. ‘1 able 7 and l-ieuit ’
presentation ot tire overall civil works budget to t h e  9 present the averages arid ranges of these percentages.
Office of ’ Managenrent and Budget and Congress , is a lime indices in Appendix A will h ave the highest rehi-
highly structured task with critical milestones which ability nor t h ose pmo ;ec~v where tire percentages cr1

must be met in order to proper ly present and justify labor , plani . and inatena l are closest to tire samp le
the civil works program. The most important aspect averages.
of the budget preparation is the deve lopment and up-
dating of project cost estimates and benef its. The cost
estimates must be updated ear ly enough in the budget
cycle to per mrn it an orderly resie w by Corps Divisions 7 INTERACTIVE PROGRAM FOR
and OCE. INDEX CALCULATIONS

Since the budget data are prepared approximately 6
m ont hs before the effective date of the estimate and A research prototype intera ct ive program has been
since the expenditure of regulated funds for a project developed to perform the calculations required to
is about 18 mont hs from tire effective date of the cost change the index values or weight ’. fu r any ci the lea-
estimate , 6- and 18-month projections of the featu re lures. ~ etg hts can be changed at resource tvpe ,resource
indices have been prepared. The user is cautioned that class , and category 1C1 e .  Index values can ~~~~~~ ciJ

these are simple projections and that while the 6-month at the resource t~ pe level only.
projections have high reliability, projections beyond 6
m ont hs are less reliable. This program could be modified for applications at

District or Division level. }‘igure 10 is an aun ta t ed
The projections were prepared using the least flow diagram of the program. Figure II provides

squares6 met hod applied to the most recent 3 years. examp les c t  output.
The most recent 3 years were used as t he sample be-
cause they were bm’hieved to provide the best reflection
of the future. Tab le 6 shows the least squares equation
for eac h of the 19 features , the coefficient of deter- CONCLUSIONS
mination (12 ). and the projected index values for 1976
plus 6 months , l97’~ plus 6 months , and 1978 plus 6
months. As for any of the index va lues , the projection This report has described a system of ~tv t l works
curves in Appendix A may be interpolated to find an feature cost indices developed for use by ( orps civil
index value for interim periods within years. works Districts in updating cost estim ates prior to t he

official Government estimate for co ntrac t award . Each
_______ feature index was specillcahi y tai lored for t hat feature

It Richmond , Statinical ,4, ralm ’sis . Second Edition (The by insuring the ti ne resources used in the construction
Ronald Press Company . 1965 . p 358. of the featu re were idet i T I  t i . ’ I  and weighted appro

23



Adjustment to RESOURCE CLASS Index

Resource Type 1976 Index Weigh t in Materia l

Cement 214.70 - 3.87” 8.36
Misc, Metal 210.10 A .47 .99
Aggregate 162.50 X 60.00 = 97.50
Steel Plates 209.70 ~- 4 .00” - 8.39
Other 187.70 X 11.66” 59.43

Materia l resource class index in earthwork category 174.67

Changed value.
“N ew changed value resulting from change in aggregate weighting. The
change in the aggregate weighting resulted in changes to the weights of the
other resource types. It was assumed that the ratio for the remainin g resource
types remains constant. Since the weights for the types must sum to 100.00.
the adjustments were made as follows:

100.00 -- 11.90 (existing aggregate weight) 88.10

100.00 — 60.00 (new aggregate weight)  40.00

Cement 8.53 X 40/88.10 = 3.87
Misc . Metal 1.04 X 40/88. 10 = .47

Steel Plates 8.79 X 40/88.10 = 4.00
Other 69.74 x 40/88.10= 31.66

Adjustment to CATEGORY INDEX

Resource Type 1976 Index Weig ht in Earthwork

Labor 220.33 “~ 65 88”'~ 
r . 145 .15

Plant 203.64 X 22.121~ 45.05
Material 174,67” ~ 12.O0’F 20.96

Earthwork category index for feature reservoirs 211 .16

+Th new resource class index was substituted for the previous value; the
material weighting was also increased to reflect an increase in the amount
spent on materials.

~
‘New values resu lting from change in material weighting. The ratio of re

source class weights was adjusted as the resource type weights were.

The result ing feature index for reservoirs 211 .16

Figure 7. I- .xample of changing weights at resource type level
(materia l types only are included).

24

,.-- .‘ -~~~~~~~~~~~ -.~~~~~~~-.-- - ~~~~~~~~~~~~~~~~ ~
--- - _ _



Resource Class 1976 Index Weight in Earthwork

Labor 220.33 X 67.38 148.46
Plant 203.64 )( 22.62 46.06
Material 189.17 X 10.00” - 18.92

Earthwork category index for feature reservoirs 213.44

•New valve.
W Here again, changing the weighting of material required that the weights

of labor and plant also be changed.

Figure 8. Examp le of charrging weig hts at resource class level.

Table 6

Index Projections

FEATURE LEAST SQUARES R’ YEAR+6 MONTHS
EQUATION 1976 1977 1978

03 RESLRVOIRS Y=157.607i-20,025x .9700 227.69 247.77 267.74
04A EARTH DAMS Y=l48.210+18.730x .9730 213.77 232.50 251.23
0413 CONCRETE DAMS Y =l45.833 +19.2 15x .9992 213.09 232.30 251.52
05 LOCKS Y=15t. 760 + 17 .315x .9632 2 12 .36 229.68 246.99
07 POWER PLANTS Y =l44.980+17 .435 x .9304 206.00 223. 44 240.87
08A ROAt)S Y= l49 .27 0+l9. l80~ .9780 2 16 .4 ( 1 23~.58 254 .76
0813 CONCRI- :lI- . I3RIDGI-; s ~‘ =I55.863* l7 .6l5x .9926 2 17 .52 235. 13 252.75
081313 STI FL BRIDGI S Y=l55 .62 0+ I 7.555~ 94 b7 2 17.06 234 .62 252. 17
08C RAILROADS I - 145.52 0+2 1 585x .9738 221.07 2 4 2 6 5  264 .24
09A CHANNELS +CANALS Y=l40 .633÷l 9 .I05~ .9800 207.50 226 .6 1 24 5 . 7 1
09B CHANNELS +CANALS V=1 4 5 .220+2l .37 0x .9800 220.02 241.39 262.76
10 BREAKWATERS+SEAWALLS Y=I40. 183+21 .250x .9500 214.56 235.81 257.06
11-I LEVEES+FLOODWALLS Y=148.823+18.985” .9901) 2 15. 27 234.26 253. 24
11-2 LEVEES+FLOODWALLS Y=143 .093+2 1.SOOx .9736 2 18.a4 239.84 261.34
11-3 LEVEES+FLOODWALLS Y= 155.6 17+16.805 x .973 1 214 .43 231.24 248.04
13 PUMPING PLANTS Y= 15 5,690+16.080x .9802 2 11 .97 228.05 244.13
15 FLOODWAY CONTROL Y=155.993 +17.015x .9696 2 15.55 232.56 249.58
16A BANK STABILIZATION Y=149 .567+12.405x .9900 192 .98 205.39 217.57
1613 BANK STABILIZATION Y=141.6 23+17 .795x .9802 203 .91 221.70 239.50

JAN JAN JAN
1977 1978 1979

X = 3.5 X=4 .5 X rr5.5
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Table 7

Samp le Ranges for Labor . Plant , and Material Classes -

SAMPLE LABOR PLANT MATERIAL
DESCRIPTION SILl LOW AVERAGE HIGH LOW AVERAGE 111611 LOW AVERAGE 111611

03 Ri SI RVOIKS 5 52.95 73.64 83.69 15.28 24.72 43.76 0.01 1.64 8.90
ii4 .-~ I)AMS . F A R TI l  10 22.93 34 .94 48.73 17.26 34.77 56.67 3.7~ 30.29 53.1.6
0413 DASIS.CONCRETIz 3 34.60 36.77 48.10 11.74 12.18 14 .35 37 .55 51.06 53 .46
05 LOCKS 6 25.74 36.28 52.45 8.64 20.60 36.96 29.91 43. 13 53.80
07 POWI-~R Pl.AN’I 7 15.8t) 21.07 25.19 2.82 5.36 14.11 60.70 73.57 81.14
08.-s RO.-~DS 6 3 1 .7 1 44 .73 58.50 14.43 31.70 49.43 18.86 23.57 37.84
0813 141(11)61 S . ( ONCRE1 F 3 19.10 38 .59 48.95 12.56 19 .52 23.62 27 .43 4 1.88 68.34
((81314 BRII)GI-.S . STEEL I . 4 1.45 . . 20.7(1 - . 37 .85 -

08(’ RAILROADS t . 44 .57 . . 12.48 - - 42.95
09-\ CIIANNELS+( ANALS 2 11.95 29.59 39.18 17 .53 42 .08 55. 4 1 5. 4 1  28 .33 70.52
1(9 13 ( Il.-’SNNELS+(’ ANAL S 4 21.03 37 .85 53.30 43.96 55 .12 68.22 2.74 7.03 11. 4 1
II) BREAKW A l I’ KS+ 3 9.47 23.22 24 . 1 1 33.98 65.33 67 .59 8.30 11. 46 56.55

Si- AWALLS
Il-I l EV I’ l-S +l- ’LOOI)WALLS 2 36.08 36.6(1 4 1. 7 1 26.86 52.13 54.75 9 .17 11 .27 3 1 .43
11- 2 LEv l-I- : s+lLooDw ~~l.Ls 2 20.91 2 1. 92 31.40 7.53 58.64 63. 19 15.90 19 .44 61.07
11-3 LL V EES +I’LOOI)WALLS 3 32.90 34.40 37. 19 8.03 2 1. 43 25.6 1 4 1.49 44 .16 58.80
13 PUMPING PLAN’FS 6 26.17 33.43 39.82 10.48 12.27 23 .91 40.58 54 .30 55.37
IS I LOODWAY (‘O?’.’.’ROL+ 3 26.13 36.55 54.90 13.16 15.96 19.86 26.86 47.49 54 .00

D I V E R S I O N  STRUCT
I6A BANK STABILIZATION 10 18.00 26.91 43.62 14.93 24.66 45.68 10.70 48.43 66.06
1613 BANKSTA BILIZATION I . 32.60 . . 26.10 . . 4 1.30

priate ly. Two actions were taken to insure that the at CERL to perform the many required computations.
indices were free of such influencing factors as bid This program could be the basis for future enhance-
climate and seasonality: (1) only Government esti- ments to the system which would allow the District
mates were used and (2) an adequate sample of esti- user to more easily regionalize the indices or develop
mates was used. The hierarchical buildup of the feature indices for atypical projects.
indices provides increasing levels of detai from the
feature to the resource type, making the indices easy This system will standardize the Corps method of
to use and understand. This structur~’ also provides updating survey reports , memoranda , and PB.3 esti-
flexibility in use of the indices, mates. Additionally, a single detailed source of update

dat a will simplify the Districts’ update task and insure
The user may choose to use the feature index as higher credibility for the updates.

presented or to change it based on his knowledge of
the particular project being updated. A research proto- The indices will be updated periodically (at least
type interactive computer program has been t.~ veloped yearly) and distributed to all civil works Districts.

26



----—- - — ——-——-~~~ 1iT 
~~~~~~~~~~ ~~~~~ 

— - - - -‘—-—‘----- ---—

0O
0’ ø’
• ~p.. p.
C 0’
-~ - 0 ’

0
1~. 0
00’
•0
I.-.
lAO
..• _I
e , C  -~I5. C ..â
— C I

—a- p. _i 1
Op. .J I
p— p. 

~,a I
‘C p- _j I
vs. ,- -‘ IOp. .
r~~. _â I
(1J 1 .J I
—~~~ _a 1 Z
C~~ 

.1
a -.  ~~ I I
C C  I I S
P - C  .1 1 5 5
.0C .J I I I
u~~C .J I I S -~~., -• .4 5 5 . S
ri o .4 I I S ci
ftJ .C .4 I I I

-C .1 5 5 5

a - u s _i .4 5 ci
C,A .4 8. .4 I *.- ws ~~ a .4 1 5
,
~~~,, _~ 3, _I 5 a x
us u s  .4 8. _, I ax
o n  -~ 3,5  1 5 -~ x a x
.-i us .4 8 . 5  5 5 .4 5 a x

us a x ..~ x x a x
—us  a x  I _J I 1 3.1

3 . L  1 —. I _.l L a
a- ~ 3. x ~ ~ 8. .4 5 .43. 1
C 0 .J 3, 5 ..J I .4 I -J 3. -á I .4 3, 1
p . o . 4 8 . 5  .1 5 -~ I _J 8. -~ I . 4 3 . 5  Cs

_c 3 , I .4 1 .1 1 .4 8. —i I .13. 5
1110 . 4 3 .1  .j I ..i 1 e D  ,.J I S .43.1

a. ..a o - x x ...i 8, ..l S .18.5
o a — ~ . I ....á I .,J U _j  3. _I I S _.á a. x

a . 8. .1 8. 5 .4 5 .4 ~ 3. . .4. I
~~ 0 C. _i 3, — .4 I .1 I _J a. .i I .43, 5
e~~ a .~~~~ .4 L —~~ a ._. a. ..j a .
a- C. —~ 3. i —~ z S _J 8. 5 U S .40.  I
o r i  a ..j 3. —J I -J I ._ J 3 . I  .4 I .43,1 ci
p.ri a .4 8. S S . 4 3 . 5  . 4 8 . 1  _l I

a . 4 . 3 ,  ...a x •~~ .s  .4 8. 5 -J I . 4 3 . 1
use, 8. U • ..i I .48, 1 .,J A. X .4 1 . 4 8 . 5
.0 l•i 3. _J 0. I .48. 5 a. z á a I _á a I
ICi e, 3, . 4 3 . 5  I ..J3. X .j a l  .. jaI .43.5
p-~ 

a. 8. 5 1 ..a 8. 1 .4 • I .4 0.. 5 . a I
... Pi 8. .j A. 1 I .1 3 . 1  0 .5  .43.1  . 4 3 . 5  —.
C~~~ 8. ,.. &~~~ I ~~a*  3 . 2  .,,. - i  $ 8 . 1

8. .4 8, 1 .48. a x  . J 3 . 5  .4 3. 1
C 151 8. _~ 8. 1 .4 3. 3, 5 .1 8. 1 .4

3. .43. 5  .43 .  8 . 5  ..aal .18.1
£151 3. . 1 3 . 1  .13. a x  _a a .uaZ 0
v’ 15i . .48 .5  a. .4 a x  ..j a. _ .az
~~~,- a. .j a . x  a. .~ a . .  ..j a. to

8. . 4 8 . 5  a. .j a x  . J a  .j a.x —
a. a x  a. .a 8 . 1  .43. .j a1
8. 0 . 5  . S a x  .43. S .~~0 . 1

C III a. 3 . 2  a. _I 3 .1 ~~ 8.
0 —  a. a x  a. ~~ 3.1 .j a. .13.1

3. 3.1 a .4 a. a. á a I  0.
p. .  a ax  a. ~ a a. .4 1
‘a— a x a. ~a a. a. ~ S ci
us.- a. x a. 3. a .4 5
.5’ ._ 5 a. a. a a .a I

I a. a. a. .4 5
p...- ’ 1 a. a S —~ i—— 1 3. 8. a. S

1 & a.
a- x z S a a
C I I a S

x S a. S
‘0 5 5 a. I
vs z z . z

x x a.
P1 x 3.

Ui

(I)
Ui U, Ui W 2 Lj. Ui U,

~~~~~~~~~~~~ h~ h~ ~ ~ h~ h~ ~~~~~~~ cn~~~~~ rC~~ ~~

~~ < .4 < 
< <~~~ < to < j < -J .( ,~~< O.( ,,j < < < , j < cD <~~J < ~~~~~~~~ ~~~~~ << .i <

~~~~~~~~~ ~~~~~~~~~ ..t -.j 6i.~~~ ~~~~~~~~~ ~~~~~~~~ co-~ ’~ ~~~~~~~~ Co-~~~ cn-~~~~~ m-~~-~~0 0 0 0 0 0 0 0 0

.27

-—---- -

~

--

~ 

--~~~~-~~
-------

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

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



.—a- ——~~~
-----..-- ’---.—-. 

~~~~~~~~~~~~~~~~ 
.-- . -

~ 
.-- - .. -- —.—- —. ..— --- .-

o 0~~~~a’ a-Ca-
l- a-
a C
vs a-

.5..
—a ’
a - .
15’p . .
0 0
u s .
. 5 - 0
•~5 - 0
p..
— C
a
a’ ...Op.
p.,-

vs ., -
r ip .
Pup.
— p.
o U.-----
a - .C C  a &

a. a.
‘00 ~~. a.I C  A, U I
4 - 0  a a II., . ~ a a.p . 0  a. a. a. I

~~~~~~~~~~~a - l A  0 a S I  5 I0,11 a. a. ax  I IP - l A  0. 0. 8 . 5  I I‘0(11 Q. 3.1 3 . 5  1 1V I l A  S 8 . 5  3, 3 , 5  5 5 ,.I I
3. 8 .2  a. 8 . 2  I S .4 1 5P1 45 . 4 0 .  a S  3. 3,1 I 1 .4 I I. 5 d l A  .J 3. 3 , 5  5 3 . 5  1 1 .1 1 I

. 4 0 .  8 . 1  8. 8 .1  x 1 .4 1 I
~~~~~~~~~~~~ .- ‘- ~~~-. I

F a -4  _a a  a x  & ax  x I .1 1 I
F’ .4 8. 3. 1 8. 8 .1  I I ~4 S S

P-~~ .4 8. 8.1 a. 0.5 .4 1 .4 5 5£ 4  .ja 0 . 1  0. 8 . 5  .4 I 5 -4 5 8 . 5145 . ..i a. 8 . 5  8. a x  1 1 .4 I 3 . 14 4  ._á a 8 , 1  a L.I • S S .1 1 .4 0 . 1PlO 8 . 1  8. 3 . 1  .4 1 I .4 1 . 4 3 . 1a .  8 . 5  .48. a x  x 1 .4 I .43, 5
_ 4  .4 0 . 5  .18. 0 . 5  I I .4 I . , J 3 , 1  S
O ~~~~“— , ~~~~~~~~~~~~~~~ 3, .~ a — ~, 

-I-
O P t  .~ a X  .43. 8 . 1  .4 .4 I . J a I
• P~ • 8. I _48. 3. 1 .4 ..J I .48, 5p . 9 C  a x  .a a s  . 4  . I ._J~~,I.4 0 . 5  . 4 8 .  8 . 1  .4 .4 1 . 4 3 . 1lA PS j  3 .5  8. 3 . 5  .4 .4 1 .4 3. 1

.4 3 .5  0. 0 . 1  .4 .4 1 . 4 8, 5
PS 1 3. 0. I S .4 I .4 3. I S

~~ 0~ ,j I 3. 8. I .4 .1 I .48.  I at

~~~a - P u  .~~ 5 0 . 1  . 4 0 . 5  .4 .4 5 . 4 3 . 1C 151 _g 1 8. I .4 3, I .4 .4 I .48. I,~~p. .4 5 0 . 5  .40. 1 .4 .1 5 S a l
‘C Pu _J S I .4 3. I a. .1 .4 .4 0. I S
IA Pu -J S I .4 0. I 0. .4 .15 5

.4 .4 5 I .4 0, 1 3. & . .Ja.Ip. .1 S 5 1 . 4 8 .  I 0, & .4 3. 1
p.151 .4 .j I x s a x  a & .4 3 . 5

.4 .4 I 1 . 4 8 . 1  U 0. ,ja. 1
I ... -x a. — a .0.1

a- .1 5 I a.  o. a 3. . 4 3 . 1
-I 2 5 a i  a a a . 4 0 . 1
.4 5 I 3 . 5  3. • a 3. 8 . 1
.4 I I c x  a. a S 3 . 5
-a I I a a a 3. 3.1
.4 I I 0. 3. a a I
.4 I 1 a. & a a I
.4 I & 0.. 3. S I

~a- I .4 1 1 a. a
x 1 a. a.

• Svs x4 I•1 Ip. .4 Z Z
a 0 0 0

a:
I— <

Ui w uj N e, 2 
~ Ui N Ui

(I) 4 9 3 .  ( 9 8 .  ( 9 3 .  
~~ Z ~‘ .4 (9 -~ (9

Z a: D 2 D D 2 <  2 2 Z Z

~~~~~~~~ ~~~~~~~~ (9~~ 9~~~Z J (9~~~~~~ (9~~~Z~ •J ~~~~~~~~~ cnH..i ~~~~~~~~-j
zcr a:~~ ~~~~~~~~~ ~~ a c r ~~ ~~ cr~~~~~ ~~ a:0~~~ ~~ a:~~~~~ ~~~~~~~~<~~~ ..a: <a:~... a: Wa:1 ..a: W a :~~~a: W a : i _ a: a.~~~ ,.a: 0a:~~a: Z a:~~a: Za: i_I
~~ ~~~~~ z~ z~ ~ gz~ ~~~~~ ~gz~ ~~~~~ ~~~~~
(3 4 . 4< 

~~<~~ < ..j <
< < ..J <~~4 .4 $~~~~< 3.I(~~~< U.<~~~< < <.1< (0 4 .4 <

~,-i a.~~ ,_ _l 0_~~ ~~~~~~~~ .. - ‘3.~~ ~~~~~~~~ ~~~~~~~~ (~~.J (3,~~ O’-~~~~~

28

_ _ _  _ _ _ _ _ _ _  
~~~~~~~~~~~---~~~~~--- “-



_ _ _ _ _  - - -,—~~~-— .-- — - ‘ - - ---- .-.- — -~~~ -.- ,- . 
-- .~~~~~~~~~~ -

C±~~~~~~D

OF
~~~~~~~ ATURES

f~~~HOOSE

/ ~~~EEE~±Y WE~HIS A ND INDICE~~~1A / 2. SEE RESOURCE CLASS WEIGHTS AND INDICES
F EATUR E 3. SEE RESOURCE TYPE WEIGHTS AND INDICES B

I
. ~~~~ ~t~. 4 CALCIJLAT~ TE NE W ESTIMATION

NIH
I F NATIONAL

OR REGIONA L
WE IG’”S
USED 4

(T’~PROV I DE \,,,,,,/ OPTION
YEAR OF
OLD
ESTIMATE

DETERMINE [ REGIONALIF NATIONAL SAV E YES I
OR REGIONAL REGIONAL 33 ~~ WEIGHTS

WEIGHTS I SAVED 34
NO IA

LIST OF
FEATURE

INDEX FOR OtD NEW
YEAR , CURRE 

NEW NATIONAL YES NATIONAL

p SAVED 36

NO

PROVIDF
OLD COST

ESTIMATION
AMOUNT 

~ _____________

SAVE YES F~~~~~
OIONAL

REGIONAL 31 ~~ INDICES
INDICES SAVED

P 38
TYPES
OUT 8 NO

NEW COST 
______________________ESTIMATION

(L000UT 39)

*N~J•~~~RS REFER TO NOTES AT END OF FIGURE.

Figure 10, Flow diagram of processe s for interactive program.
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NOTES:
1. The user logs into the system and calls for the system programs.
2. The computer responds with a listing of features (see A in Figure 11).
3. The user selects a feature (see B) .

4. The user chooses regional or national weights for the computations (see C).

5. The user provides the year of the estimate to be updated (see D).
6. The computer prints the feature index for the year of the estimate to be updated, the

feature index for the current year , and the multiplier to be used in updating (see E).
7. User provides cost of feature to be updated (see F).
8. Computer prints out updated cost (see G).
9. User is provided five options (see H).

10. User chooses an option (see I).
11. Option one provides trier with a list of category weights and indices (see J).
12. User chooses to change or not change category weights . If user chooses not to change

any weights, computer provides him the five options in 9 above.

13. If user chooses to change weights, he does so (see K).

14, User is given option to see new weights. If he chooses not to see listing of new weights,
computer provides him the five options in 9 above. If he does choose to, a new listing
is provided (see L).

15, Option two requires user to choose a category (see MI.
16. Resource class weights and indices are listed for the category chosen (see N).

17. User is given option to change resource class weights (see 0).
18. If he chooses not to, he is given option of seeing another category and branched back

to 15 above. If he chooses not to see another category, computer provide s him the
five options in 9 above.

19, If user chooses to change weights , he does so.
20. User is given option of seeing new weights. If he chooses to see them, he is branched

to 16 above; if he chooses not to, he is branched to 18 above,
21. Option three requires user to choose a category (see P).
22. User is required to choose a resource class (see 0).
23. Compute r provides listing of resource type weights and indices for resource class and

category chosen (see R) .
24, User is given option of changing any resource type indices,

25. If user chooses not to change any indices, he is given option of changing resource
type weights (see S).

26. If user chooses not to change any wei ghts , he is given option of seeing different re-
source class weights and indices in same category. If he chooses to see a different
resource class , he is branched to 22 above.

27 . If user chooses not to see a different resource class , he is given option of seeing
another category (see 1). If he chooses not to, compute r provides him the five op-
tions in 9 above .

Figure 10. (cont ’d).
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NOTES (con t ’d):

28. If in 24 above , user chooses to change resource type indices , he does so.

- 
29 . User is given option of also changing resource type weights.

-
- 30. If user chose to change weights , he does so.

- 31 . If user chose not to change any resource type weights in 29 above or if user chose to
and did change some resource type weights , he is given option of seeing new weights

- 
and indices. If he chooses to see these , he is branched to 23 above. If he chooses not
t~ see new weights or indices, he is b!anched to 26 above.

- 32. Option 4 branches user to 6 above and provides him the feature index for estimate to
be updated, feature index for current year , and multiplier to be used in updating.

33, Option 5 gives user option of saving new legiona l weights (see U).
- 34. If he chooses to, new weights are save d permanentl y (see VI .

- 35. If user chooses not to save regional weights, he is given option of saving new national

- 
weights.

-- 
36. If he chooses to save new national weights , he does so.

- 
37. If user chooses not to save new national weights , he is given option of saving regional

-- 
indices.

— 38. If he chooses to save reg ional indices , he does so.
39, If  user chooses not to save indices or has saved regional indices, he can log out.

Figure 10. (cont ’d). 
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WHAT FEATURE TYPE ARE YOU CONCERNED WITH? TYPE IN REFERENCE NUMBER.
1 RESERVOIR S (03)
2 DAMS , EARTH (04)
3 DAMS , CONCRETE (04)
4 LOCKS (05)
5 POWER PLANTS (07)
6 ROADS , RAILROADS , AND BRIDGES (08)
7 CHANNELS AND CANALS (09)
8 BREAKWATERS AND SEAWALLS (10) 

A
9 LEVEES ANDFLOODWALLS (11)

10 PUMPING PLANTS (13)
11 FLOODWAY CNTRL AND DIVSN STRUCTURES (15)
12 BANK STABILIZATION (16)
13 BEACH REPLENISHMENT (1?)

PF CYCLE NO. = 001
PF CYCLE NO. = 001
PF CYCLE NO. = 022

CM LWA+1 = 300608, LOADER USED 42000B0®®
W I L L  YOU USE R E G I O N A L  WEIGHTS O R NATIONAL WEIGHTS?
REGIONAL= 1. NATIONAL=2. ®(E3
WHAT YEAR WAS THE ESTIMATI ON TO BE UPDATED MADE? 1975 -
WILL YOU USE REGIONAL INDICES OR NATIONAL INDICES?
NATIONAL=1. NATIONAL=2. 1
NO REGIONAL INDICES EXIST FOR THIS YEA R. NATIONAL INDICES WILL BE USED INSTEAD.
THE INDEX IS 189.37 FOR THE YEAR 1975.
THE INDEX IS 202.58 FOR THE CURRENT YEAR.
THE MULTIPLIER IS 1.0697. E

WHAT IS THE OLD ESTIMATION?5555.
THE NEW ESTIMATION IS$ 6000. ®
WHAT DO YOU WANT TO DO? TYPE IN REF NUMBER.

1 LOOK AT CATEGORY WEIGHTS AND IN DICES
2 LOOK AT RESOURCE CLASS WEIGHTS AND INDICES H
3 LOOK AT THE RESOURCE TYPE WEIGH TS AND INDICES
4 CALCULATE NEW ESTIMATE F I G U R E
5 LOGOUT AND SAVE REGIONAL WEIGHT—OPTIONAL ® ~~

THE FOLLOWING CHART GIVES THE CATEGORY WEIGHTS AND I N D I C E S  USED TO DETERMINE
THE FEATURE INDICES:

1970 C U R R E N T 6 MONTH 18MONTH
CATEGORY WEIGHTS IN D ICES INDICES PROJCTN PROJCTN

1 EARTH 9.83 120.46 204.78 (13
2 CONCR 72,72 119,36 202.74
3 STEEL 11,27 115,97 200.96
4 MECHL 4,40 121.31 207.22
5 ELECL 1.63 427.93 732,20
6 BUILD .15 125.36 214.94 —

Figure 11. Examp le output of interactive program.
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WEIGHTED INDICES: 11.84 86.80 13.07 5,34 6.98 .19 0.00
WILL ANY WEIGHTS BE CHANGED?
YES= 1. NO=2.®®
HOW MANY WEIGHTS WILL BE CHANGED?6
CATEGORY TO BE CHANGED? TYPE THE REF NUMBER.1
THE NEW VALUE? 11.3
CATEGORY TO BE CHANGED? TYPE THE R E F  N U M B E R .2
THE NEW VALUE?68.62
CATEGORY TO BE CHANGED? TYPE THE REF NUMBER .3
THE NEW VALUE?12.95
CATEGORY TO BE CHANGED? TYPE THE REF NUMBER .4
THE NEW VALUE?5.08
CATEGORY TO BE CHANGED? TYPE THE REF NU’ABER .5
THE NEW VALUE?1.88
CATEGORY TO BE CHANGE D? TYPE THE REF NUMBER .6
THENEW VALUE? .17

DO YOU WANT TO SEE THE NEW CATEGORY WEIGHTS? YES=1. NO=2.~~~

1970 CURRENT 6 MONTH 18 MONTH
CATEGORY WEIGHTS INDICES INDICES PROJCTN PROJCTN

1 EARTH 11.30 120.46 204.78 —

2 CONCR 68.62 119.36 202,74
3 STEEL 12.95 115.97 200.96
4 MECHL 5.08 121 .31 207.22
5 ELECL 1.88 427 .93 732,20
6 BUILD .17 125.36 214 .94

DO YOU WANT TO INSPECT A RESOURC E CLASS OF A DIFFERENT CATEGORY? YES=1.
NO=2.2

WH AT DO YOU WANT TO DO? TYPE IN REF NUMBER.
1 LOOK AT CATEGORY WEIGHTS AND INDICES
2 LOOK AT RESOURCE CLASS WEIGHTS AND INDICES
3 LOOK AT THE RESOURCE TYPE WEIGHTS AND INDICES
4 CALCULATE NEW ESTIMATE F I G U R E
5 LOGOUT AND SAVE R EGIONAL WE IGHTS—OPTIONAL —2

WHICH CATEGORY DO YOU WANT TO SEE? EARTH ~~1. CONCR= 2. STEEL=3. MECHL=4.
ELEC=5. BUILD=6.~~~ — ®

CATEGORY= 1.
1968 CURRENT

RESOURCE CLASS WEIGHTS INDICES INDICES
1 PLANT 31.08 106.22 203.88
2 LABOR 67 .55 106.17 216.19
3 MATRL 1.37 105.60 187.70

Figure 11 (con t’d).
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WEIGHTED INDICES; 33,01 71,72 1.45
DO YOU WANT TO CHANGE ANY WEIGHTS? YES= 1. NO=2.Ø - ©
DO YOU WANT TO SEE ANOTHER CATEGORY? YES= 1, NO - 2.2
WHICH CATEGORY ARE YOU INTERESTED WITH? EARTH= 1. CONCR=2 STEEL- 3.

MECHL=4. ELECL=5. BUILD=6.@ — ®
WHICH RESOURCE CLASS OF THAT CATEGORY? PLANT- i LABOR~~2 MATERIAL=3.

CATEGORY= 1
RESOURCE CLASS=2

1968 C U R R E N T
RESOURCE TYPE WEIGHTS INDICES INDICES

1 CARPENTERS 0.00 105.68 216.00
2 CEMENT MASONS/

FINISH ERS .13 104.95 211.00
3 ELECTRICIANS 0.00 106.25 213,00
4 IRON WORKERS 0.00 106.31 216.00
5 LABORERS 47.13 106.49 225.00
6 OPERATI NG ENGRS, 42,28 105.61 206.17
7 PAINTERS 0.00 106,31 218.11
8 PLUMBERS/PIPE

FITTERS 0.00 106.96 216.00
9 TRUCKDRIVERS .89 108,86 217.72

10 OTHER 9.57 106.80 217.00

WEIGHTED INDICES—i THRU 6: 0,00 .14 0.00 0.00 50,19 44 .65
WEIGHTED INDICES—7 THRU 12: 0.00 0.00 .97 10.22 0.00 0.00
DO YOU WANT TO CHANGE ANY WEIGHTS? YES=1. NO=2.® —

DO YOU WANT TO SEE WEIGHTS FOR ANOTHER CLASS FOR THE SAME CATEGORY?
YE S~ 1. NO=2.(13— (13

WHAT DO YOU WANT TO DO? TYPE IN REF NUMBER .
1 LOOK AT CATEGORY WEIGHTS AND INDICES
2 LOOK AT RESOURCE CLASS WEIGHTS AND INDICES
3 LOOK AT THE RESOURCE TYPE WEIGH TS AND INDICES
4 CALCULATE NEW ESTIMATE FIGURES
5 LOGOUT AND SAVE REGIONAL WE IGH TS_OPTIONAL_®_©

DO YOU WANT TO SAVE THE NEW REGIONAL WEIGHTS? YES=1. NO=2.2
DO YOU WANT TO SAVE THE “IEW NATIONAL WEIGHTS ? YES=1 NO=21
NEW NATIONAL WEIGHTS SAVED —®
DO YOU WANT TO SAVE THE NEW INDICES? YES=1 NO=22

STOP

Figure 11 (con t ’d).
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APPENDIX A: FEATURE INDICES I lie graphs j Isu shuw index projections through
I97~ pIus 6 IllOnths and the I ~ R (‘onstruction (‘i s !

This appendix presents the indices develope d in this Index ( tm LI1III I)JI ison ~~JI poSCs). lntei polat u~i be-
study arrange d by asceiiding feature cost .Kcount nWU- Iwee II data points Is possihl~ b~ i ik i l ig eadi data point
ber. lac k feature is presented in tour pages Ihie lu st as the value in July i t  l i la !

page provides t he feature index b r  the current and
previous 9 calendar years . as we ll as categ ur~ indices
for the same years and the weighting ui each catego ry h:~~ e level Ifl tite Iuerarcliy depends on t h e sum ol

for that feature iFigure A l ) .  The second page provides produ~is tn the level s below it . cu lminating at the
resource class indices and the resource class weights in highest level ssi t h the ej iure index. The computations
eac h categi i rv Figure A2 L The third page provides are not shown l i i  each le.lture , but are illust rated in
resource type indices and theIr weig h t s  wit hin the re- the example shown in Figure A~
source c lass ( Figure A3). The fourth page isa graphical
presentation of t he feature index (Figure A4) Table Al summati/es all the feature indices. 

/~T~ 
Feature 

[FEATURE: 03 RESERVOIRS

F EATURE
[CATEGORY INDICES YEAR INDEX

E C S M L B
100.00 1967 100.00
104 .95 1968 104.95
115.82 1969 115.82
126.39 1970 126.39
146.60 1971 146.60
161.77 1972 161,77
167.43 1973 167.43

1974 Index for 1*175.64 1974 175.64 -
~ 1974 Feature

Earthwork Category 201.34 1975 201,34 Index for
215.69 1976 215.69 Reservoirs

- CATEGORY WEIGHT
E C S M L B

100.00

Weighting for
Earthwork Category

Figure A l. First page of feature presentation.
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Figure A2 . Second page ol teature pr esentation .

31) 

~~—~-~ - -~ —.-S~~—---~~—- -”~- —.—.-..~~-—— 

.



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

‘-O i..

‘.- +,,
o .—
— 0 .~~ _

•~o ,~~~ CO

.2 ‘ ~~o o o
CO

x
cu~~~ I

i~~~~~ 
U

p.. •p. ‘. . .. . e~~.

~~~~~~~~~~~~~~~~~~~~~~~~~~~ :

p. ~~~~~~~~~~~~~~~~~~~
0 ~ 

‘ ~~~~~~~~ : ;::~~;:— — — ‘ — — — —  : — — — — — — — ‘ —— - . w — e ~~ f l—.~~ ee ee c  eC ef l a•CO .i C *d~~~~~~~ .S 0 f r d  •~ C ‘ w — O e f l p .  C—..  •tt•4... ~~~~~e0) 0
• C~~~S% O J,.~~~.O’O  ,w fl.. ,_ .—.- ., .s,LI_ o — •...e ee e er. r .ees..ns.  I 

— I — — — — t . — M~~~f l

O ,, p. .... p.p., e cc.. a ceo...... eat. • ..ee

~ :::: :z:::: :: ::::.. ~~~~:: :::: ::::::
~ 

:~~~~~~_ : ‘ : —_ ::::~ :z I•.•_.. _ o _ t • • e  e e o c . . . . . .  I ee.e..eseeS — 0 a ’ P ø e . e t . ep .  0 0  .,..o.a.C C Cd— — p ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~— P *’ , t P C~~~~~~l.- e S * . t W P I t . t d t d  P — f l .~~~~P, fld ~~~~~
-

~

• . I—.
~ a t d . 0 V , . O f l f l C P .  000e0000eC

— • . P Ib .*A . 0 0 p .  . . f l .c_ , . .• .  a_ _ _. . —_ .e

— C C P . C t P .t- R~~~~~* P C f t O e V & W .  e f t P~~U c r * . t p p
— 

~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ 
-
~~

P.S t ee  c.e.o.....
• I~~PIfl.c.e.- e eP .4flA,,-O,~ p’. •c— ..i.,..C SI

• •PIP I*t e O C O P~ I S CC P E’ P. •00 ..CPdrI.e pbt.
— .PP. p.~~~ rr p . r ,

• p .c.. Ce... . n.e...... C•e•  f l e ec e .
• IS ..c.~~~p .c IN0.  e,.—•P’f le~~F,•
• 
• ee#dCt,.eCp. , . . e e . c e , W c V. 0 o . . r .. e  

Ce e e 0 Se...~~

.rc—p.—— ... e.e.c..... ....e.....
• • t P .P I . C f l C S .  ...p.r- p . . p . — 0  cP.t s-—C_ .
• • t . C C 4 , r . . e . .  I e • f l t # Ce f p. P.e’.pp.Pd*
— • 00. I fl.0o..c.C

o eeoc. . . . .  . 000 e.e.c .... •.. ...
000000cc 0 000.ee .e.e

• .cc~~~~~.po... .~~~P .._ e e O~~~•~~ •C~~~
•

— Ce c o ca . ..  e c c . .  ccc... c e o .

~ ~~~~~~~~~ c~~~e•  ~~~~~~~~ 

-

I” . a 0 8 0 C a u U S a .’o . O  I S U . . p s . .S~~~ C*~~

40

-

~

—-‘.

~

- . -—-  



r- - --

~~~~~~~~~~~

- —

~~~

--- -

~~~~~~~~

. -- ,

~~~~~~~~

- 

~~~~~
-—

~~~~~ ~~~~~~
- -  —r~ ~~

- -
~
-- --. ~~~~~~~~~~~~~~~~~~~~~

~~~~jjj~ • ~~~~~~~ 
•

_;_ ~~~~~~~~~~~~~~~ 
• :‘-~~~~~~

- 
~ - -  ~ :: ~ _____

EH
~H 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ l
_

_
! 

_ _ _260 . ~~~~~~~~~~~~~~~~ i . - ., ..~.
__.__ _____L 

~~~~~~~~~~~~~~~ ~~~~~~~~~~ . . ._ t.

~~~~~~~~ D—O ENR CCI f ::::~ ~~~~ !“ I - -- ---
~~~~~~~~~

.‘-- -- 1•~ ,~f ~~~~~~
‘?±~ 0—c CWI j -;.- ‘--. --i, - --.- - ~ .. — -7~~~

c-r 
~~~~~~~~~~~~~~~~~

~ 
E
l 1~ 

- —~
- -rr’ ~~ r ~~~ 

I ~ ~ 
-
~
,p-t ~~~~~~~240 ~ ~~~~~~~~~ ~~~~~~~~ 

~
:LT.T

~~~~~~~ j .,?Tfl
~~

.. : - : : ~~~~

—ih: 
~ 

t ‘- I ‘- 
~ 

‘ — 
~ 

!‘ ~‘ I ~‘ ~1- ~‘£0 ~ 
- l::::: . i ::- 2- , :.~~~,.. ~: . - • /, , :~:f . ::f~::i 

§ 
220 _ _  

_ _  

_ _  _ _ _ _ _ _ _

~~ ~~~~~~~ L !  i~ —~~j -~~ ~~~ HL :Ftj

~~2oo ~~ L~1 — f r  ‘~-L
’
~ :

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-

~~~~~~~ ~~~~~ ~~~~~~~~~

SOO
T

CO YEAR
9.)

Figure A4. Fourth page of feature presentation.

4 1



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘~~~~ ~~~~~~~~~ - ~~~~ - -.--. .. ---  ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~

For reservoirs , the third sheet provides index values for each resource type for 1967

through 1976 and the weights for each type by resource class within each category.

The labor resource class index for the earthwork (E) category for 1976 is computed
as follows:

Resource Type 1976 Index Weight in Labor

Laborer 225.00 X 55.49 124.85
Operator 206.17 X 12.28 25.32
Truck Driver 217.72 X 30.74 = 66.93
Other 217 ,00 X 1.49 3.23

Labor resource class index in earthwork category = 220.33

The earthwork category index for the feature reservoirs for 1976 is computed as
follows :

Resource Class 1976 Index Weight in Earthwork

Labor 220,33 X 73.64 = 162.25
Plant 203.64 X 24.72 = 50.34
Material 189.17 X 1.64 = 3.10

Earthwork category index for feature reservoirs = 215.69

The feature index for reservoirs is computed as follows:

Category 1976 Index Weight in Feature

Earthwork 215.69 X 100.00 = 215.69

Concrete 0.0
Steel 0.0
Mechanical 0.0
Electrical 0.0 ______

Feature index for reservoirs = 215.69

Figure A5. Example calculation of feature index.
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Table Al

Summary of Feature Indices

FEATURE YEAR
1967 l968 1969 1970 197 1 I97~ 1973 1974 1975 1976

il~ RI SI-IRV OtR.S 1(1(1.0(1 1(14.95 1 1 5 .1(2 I 26.39 146.60 161. 77 167.43 I 75~~ 4 20 1 34 21569
(14A IL\MS . I - AR l I I 100.00 104.83 It t  .51 11 9.67 I 30.77 14(1.58 147 39 165 4 189 27 202.60
11411 I)AMS. (ON(’t(I II- . 1 (111 .0(1 1 (15 14 11 2 .911 12264 I 33.26 t44.57 15 1 .43 16537 1 1(362 2(13.8(1
(5 1 ()(KS 1( 1(1 (10 t()4.9t 11 1 .93 119 .92 132.69 143 (13 15(1 (14 167.1? 190 30 2(11.75
(7 POWI- K 111.itN IS 1(1(1.1)0 1 (14.79 1 1 1 2 6 119 .72 I 28.54 I 35.78 141.26 15 974 I 85.2(1 I 94.61
(I8A 1<0151)5 1(10.1(0 iOS.67 112 .39 ~I3.6I 134.85 147.1)1 153 84 166.79 190 95 ?0~ 15
((80 IIKII)(.I S. ( l.)N(KI- II 1 (1(1.00 1(15.3 1 1 13 .14 I 20.38 I 34.76 t4(~.27 155 (13 172.611 192.85 2 117 . 83
1)81(11 w <ii x ; i S. S t I l l .  100.00 1(14.47 II I  1’) 119 .66 1 3 1 . 118 141 64 147.78 17 11 ,77 1 95 54 21)5 88
08( RAII.l<0AI)S 100.00 1 06.63 114 .43 I 21.45 I 38.09 151. 1(7 158.74 159 06 192.78 208 23
1)915 ( IIANNI LS+(’ANALS 100 .00 105.32 11 1.72 119.76 132.74 138.61 143.4 1 158.32 181.68 196.53
0911 (II15NNt LS +(’ANALS 100.00 105.54 112.59 12 1.25 13 1.82 143.63 149.00 164 .96 19 1.23 207 .70
t o BREAKWA ’I I-RS+ 100.00 104 .83 1 1 1 .42 118 .88 127.05 136.29 141.06 158 .76 188.03 201 .26

SEAWALLS
Il-I LEVEES +I-LOOI)WALLS tOO.00 106.12 113 .34 123. 12 136.97 149.55 154 .85 167.00 188.4 1 204 .97
11-2 LEVEES +FLOOI)WALLS 100.00 105.14 1 11 .63 118.74 1 27,48 137.06 i42 .97 162.55 190.18 205 55
11-3 LEVEES÷FLOODWALLS 100.00 104,67 111.52 120.22 132.44 145.01 150.11 170.81 192.45 204 .42
13 PUMPING PLANTS 100.00 104,83 112.17 119.75 131. 73 141.94 149.36 170.45 190.49 202.61
15 FLOODWAY CONTROL+ 100.00 104.72 112 .28 1 20.22 132.70 143.52 150.83 171.27 193.50 205.30

DIVERSION STRIJCT
16A BANP,. STABILIZATION 100.00 104.99 110.91 118 .50 126.54 136.43 140.85 162.60 173.12 187.41
16B BANK STABILIZATION 100.00 105.17 111 .90 119.23 131.04 140.36 145.66 157.96 180.13 193.55
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09A CHANNELS AND CANALS (Based on estimates
containin q only earthwork job items).
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09A C H A N N E L S  AND CANALS (Based on estimates
containing only earthwork job i tems).
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09B CHANNELS AND CANALS (Based on estimates
conta ining both earthwork and concrete work).
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09B CHANNEL S AND CANALS (Based on estimates
conta ining both earthwork and concrete work).
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10 BREAKW ATERS AND SEA WALL S
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10 BRE A KWATERS AN D SEAWALLS
••‘ 4 0  B R EA KW A TERS I SEAWALL S - -
LAIDA

t A O  Y SW OOP
1957 4959 4059 1Q70 1974 4 9 7 2  1973 1974 497 5 4976

400.00 106.54 4 4 7 . 55 1317.50 , 451.77 474.92 177.65 1151 .155 199.63 213.63
LABO R WEIG I4T IN EARTISIOR K C A T E G O W ! :  23 .00% -

CONCRE YE

LABOR sf10447 IN CONCRETE CATAGORYf -

STEEL

LA8OR WE 10147 IN STEEL CAT A G OQYI 
— 

I

MECHANICA L

LABOR w EIGHT IN MECHANICAL CA TAGORV I 
a . 0 

-

- 
ELECTRICAL

LABOR wEIGHT IN ELECTRICAL CATAG O RVI

PO INT -

EARTHWORK
1967 1969 1069 4970 4971 4972 4973 197’ 5915 1976

100.440 105 .515 440.04 116 .24 4lO.~ 6 476.68 130.915 153.18 187.94 204.32
PLANT WEIGHT IN EARTHWOR K CATE0000 65.00%

CONCR ETE

PI.AN UCIGIIT IN CONCR ETE CATAGO RPI

STEEL 
-

-

PLANT WEIG HT 1W ST6EI. CATA GORYI 
. .

I MECHANICAL

PLANT WE GHT IN MECHANICAL CA T A G O R Y I  
•

ELECTR ICAL

PLANT wCIG~~T IN ELEc;RIcAL CAT AGORYI

MATER IAL

-EARTHWO RK
1967 4065 4969 1970 4974 1Q72 1973 4974 1975 4976

400.00 444 3.2 4 107 .07 -4 1 0. 40 115.9? 420.07 175.44 144.1? 466.32 176.9?
M A T E R I AL W EIGHT IN PART HWO RPI C& T E G I 4 5 Y :  42 .00’

CONCRETE

MATERIAL WEIGHT IN CONCRETE CATAGOBY ; 
I .

STEE L - - - - - - .
MAT ERI AL wEIGHT IN cTEEL. CATAGORTI - 

I 0

MECHANICAL

MATE RIA L W EIG HT IN EC M A W I C A L  CAT AG O RYI  
• . S •

ELECTRICAL

MATE R IA L wEIGHT IN f L ECTR ICA O . CITAG O RyI 
a S I
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10 BREAKWATERS AND SEAWALLS
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10 BRE AKWATERS AND SEAWALLS
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1 1 I !\ LEVEES AND FLOODWALLS (Based on estimates
for levees with heaped earth with aqqregate
or ri prap slope protection).
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h A  LEVEES AND FLOOD WALLS (Based on esflmates-for levees

with heaped earth witn agqreqate or r i p r a p  s l o p e  p r o t e c t i o n ).
II  L(~ 1IS— GROUP A
LA AO~

E IPTI-IdIIPW

IQ~I1 40515 050 4070 1Q 7 1 1072 4 9 7 )  4 Q 7 4  4 9 7 5  4974
I00.fl~ Ifl 7.~~

fl 4 4 7 .71. 1111.1.1. 4 5 2. 1.1 4 7 4 . 3.5 1 7 7 . 1.1. 4 0 7 _ MO 1911 . 78 2 14 .68
LA BO R WEIGHT IN 1(RTIC I.0.4# C A T L C ~O~~Y I  57 .11111

CONCRETE

LANG° s E l f - M T  IN CONf IOET E C* T c G 1 . P Y I

- - 
STE EL 

-

LA000 WEIG I4T I 4  51E0L CATEGORY: 
— —

- MECHA NICAL

LAB OR W EIGI-4 T IN MOCI.IANI CAI. CA T r G O R Y :  -

E L E C T R I C A L

LABO R WEIGHT IN ELEC;RICAL C&7E6044V4 
. I

PLANT 
-

C IOTI-I,005
1957 40515 I~~~

Q 1Q70  1Q 7 1 191? 197) 4974 1Q75 4975
40 0 .00  4 0 5 . 0 9  l r , .5.. 7 l 5 .~~~ 1’7.~~-. 71..11I 1 3 1 . 7 9  453.5? 485.99 203.07

PLANT W E I G HT  IN E A I T - 4 .I)511 C A T E C , 0 9 1 1  )7.flns

CONC RETE

PLAN; WE IrIIT IM CnIICQCTE CATEGORY : 
- I

STEEL
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11 B LEVEES AND FLOODWALLS ( Based on
combination of l evees and floodwalls that have
structural concrete work, includi ng wal ls or
slope protection ). ________________________ _______________
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3EST AVAILABLE COPY

118 LEVEES AND FLOODWALLS (Based on co~~inat1on of levees and
floodwalls that have structural concrete work ,

including walls or slope protection).
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J ib LEVEES AND FL000UALIS (BASED O1 C~1BINAT ION OF LEVEES
AUD FLOODWALLS THAT HAVE STRUCTURAL CONCRETE WORVS, INCLUDING
WALLS OR SLOPE PROTEcTION).
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I1C LEVEES AND FLOODWA LLS (Ba sed on estimates
that have levees, floodwalls, and floodgates

and contain all five categories of work).
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15 FLOODWAY CONTROL AND
DIVERSION STRUC TURES
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ELEC TOICA L
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15 FLOODWAY CONTROL AND DIVERSION ST RUCTURES
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16A BANK STABILIZATION (Base d on
estimates with only earthwork category).
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16A BANK STABILIZATION (BASED
ON ESTIMATES WIT H ONL Y EART HWORK
CATEGORY )

54 8*54 5? SYAS ILIZAT IO N *10600

(*WT H100*
5967 1966 5969 *970 197) 5912 *973 5974 1975 1q74

100.00 506.60 156,54 529.29 155.95 *69,77 175,62 *80.59 *94.56 2)3.06
1*800 WEIGH T I’d SANTHoOSC C*T(GORV 27.53%

CONCPE It

LABOR SEIGHT IN CONCRETE CAT!GORYI 
.

- STEEl.

1*806 W EIGHT IN STEEL CA T EGO RYI 
I 5

MECHAN ICAl.

LABOR WEIGHT IN MECHANICAL CATEGORY?

ELECTRICAL

1*806 wEIGHT 1w ELECTR ICAL CATEGOPYI

P1* WY

E*AT NwORK
1967 5968 1969 1970 1971 1972 5~~73 1974 1913 1976
100.10 5105.29 0~~0. h5 5106 .50 51519.5.8 127.78 )3).SS 154 .40 189.36 204. 58

PLANT WEIGHT 104 F*AIHSORIV CATEGORTI 24,53%

- CONCRETE

PLANT WEIGHT IN COP4CREIE CATEGORY S 
‘ . 

_

.

STEEL

P L A N T WEIGHT IN STEEL T~~~~~~I— 
MECHANICA L

PLAVI T WEIGHT IN MECHANICAL CATEGORY ?

ELECTRICAL

PLANT WEIGHT IN ELECTRIC*L CATEGORY :

MATERI A L

- EARTI4W000

~961 596* 1969 IS?? 5971 5972 1973 5974 1973 5976
T00.0 0 103,P’ 107 .99 513, 46 5* 5 .7 5  122 .10 525 ,82 536.66 *3 2.64 *69.3)

M A T E R I A L w EIGHT 151 (* CTISt O R’ (  C*TEGORYI 49,329

- CONCRETE

MATERIAL WEIGHT IN CONCRETE CATEGORY ;

STEEL 
-

MA T ERIAl .  .EIGHT 14 STEEL CA ILGO RYI 
‘ I

C~ AN 7 C A~
MAT ERIA L WEIGHT 154 MTCHANI CA L CAT E GO RY?

£ LEC?BICAL

MAT(f l IAL WEIGHT IN ELCCTSIC*5 . CATEGORY ,

11 3
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16A BAN K STABILIZATIO N (BASED ON
ESTIMATES WITH ONLY EARTHWORK
CAT EGORY).
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16A BANK STA BILIZAT ION (BASED ON ESTIMATES
WIT H LA RGE AMOUNTS OF RI PRAP SLOPE PROTE CTIO N
AND MAJOR DRAINAGE SYSTEMS).
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16A BANK STABILIZATION (BASED ON ESTIMATES
WI TH LAqGE AMOUNTS OF RIP~AP SLOPE PROTECTIOt~AND MAJOR DRAINAGE SYSTEMS).
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APPENDIX B: WORK CATEGORY BREAKOUT

each sl the II leatures having t t)Sl account

Tabks RI through HI I present the check- leatures. Ilte rabies also indicate t he woik cale.
hots twIll Appendix H uI I’M 1110.2.1 tOl I ts ,  ~OIICS assigned to eadi Itelil in the ehe~kItsts.

Table BI

Checklist for Reservoin

Coit
Accoun t
r’~umber flesc~iption or Item Plant Labor Material

03 KI-SI KV OIKS 10K ~ AV i(;,~ I IONAL POOLS)
Cka”mg T”ves, BPU III . anti lkhrss I I I
I)ispo~ l s s /  Materials I-: I- . I -
Removal oJ ’/mp ros ’ernents I- F I-
Removal of Structures I - I.
Sahage (credit) E I. I
Boundary Lin e Sss rrev and Marking I. E F
Drainage E I. E
Rim Grouting I-. C C
Erosion Contro l F I- I
Mine Sealing I- C C
Gas or Oil Well Sealing i C C

Table B2

Checklist for Dams

Cost
Account
rsiumber Description or Item Plant Labor Material

04 CON (RLFI i)AM
Clearing (see Table LII) use 03
Diversion and Care of River

Coflerdam
Earth Embankment F F E
Riprap and Bedding I F F
Steel Sheet Piling for Cells I- S F
Cellular Cell Fill F I F
Concrete Cell Capping C C C

Unwatering (‘offerdam
Wellpoints F F F
Pumps, Pipeline and Power M M
Flood Gates S S S
Operation and Maintenance M M M

Removal of Cofferdam F E E
Excavation and Foundation Work

Clearing and Grubbing t F F
Stripping I I - I.
Excavation . Common I- 1 I
1-ocavat ion . Rock I I I
Excavation , Trench I I. I
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Table 182 (cont ’d

Checklist for tiams

Cost
Accoun t
Number Description or Item Plant Labor Material

Relief Wells F I
Closc Line Drilling anti Presplitting F F I.
Drilling Grout h oles F F F
Drilling Drain Holes F F F
Grouling C C C
Drain and Grout Pipe and Fittings F F S
Foundation Preparation E I. L
Dental Fill

Lean Concrete C C C
Shotcrete C C C

Piling. Test F F E
Piling. Steel “II” Bearing F F S
Piling. Concrete F F C
Piling. Wood E F C
Piling. Steel Sheet E F S

Non-Overflow C’oncrete Section
Foundation Treatment C C C
Concrete C C C
Reinforcing Steel S S S
Cement C C C
Drilling for Anchors F F F
Anchors S S S
Structure Instrumentation C C L

C’oncrete Cravity Monoliths
Concrete C C C
Reinforcing Steel S S S
Cement C C C
Water Stops C C C
Joint Filler C C C
Cooling Pipe System C C M
Structure Instrumentation C C L
Parapet Wall Concrete

Concrete C C C
Reinforcing Steel S
Cement C C C
Joint Filler C C C

Embedded Metal Wor k E I-; S
Conduits. Air F F M
Conduits, Electrical F I L
Pipe, Water Service F I M
Pipe, Drainage F F S
Crane Rails F E S
h andrail F E S
Stair s E E S
Ladders F I S

Overflow Concrete Section
Concrete Monoliths C C C
Concrete C C C
Reinforcing Steel S S
Cement C C C
Water Stops C C C
Joint Filler C C C
Cooling Pipe System C C M
Structure Instrumentation C C L
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Table 182 ~cont~d)

Checklist f’ r

Cos t
Account

t)c ct,~~~on or Item Plan t Labor Material

Ofl..., and Walls
Concrete (‘ (‘ C
Reinforcing Steel S S S
Cement C C C
Waler Stops C C C
J ,int 1 111cr U
Structure Instrumentation C C F

Apron . Stilling Basin Slabs and Dell,rctors
(‘oncrete C C
Reinforcing Steel S S S
Cement C C
Drilling for Anchors F I’

Drilling Drain Holes F I- I
Anchors I I S
Structure Insitumentation C C L

Spdlway Bridge
(see Superstructure under Account
No. 08 Bridges)

Earthen Abutments
(see Embankment under Earth Dams)

Gates and Associated Items
Spillway Crest Gates

Gates (type) S S S
Operating Machinery M M M
Embedded Items S S S

Sluice Gates
Gates, Slide S S S
Operating Machinery M M M
Embedded Items S S S

Stop Logs and Needles
Structural Steel S S S
Timber F F F

Hoisting Equipment
Crane or Hoist . . M
Rails and Fittings S S S

A swciated General Items
Miscellaneous Structures -
Structural Steel Access Bridges and Platforms S S S
Gratings and Floor Plates S S S
Guard and Handrails S S S
Elevator M M M
Stairways and Ladders S S S
Electric Power and Lighting F or C E or C L

Tile Gages E or C F or C L
Float Well Equipment E or C E or C L
Piezometers Including Piping F or C F or C L
Standby Power Equipment L L L
Flag Poles S S S
Fencing I’ F S
Telephone L L I.
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Table B2 (cont ’d)

Checklist for Dams

Cost
Account
Number Description or Item Plant Labor Material

04 EARTH DAMS
Diversion and care of River (see I)iversion etc.
under (‘onerete Dam)

Kxcar ’ation and I nundation Work
Well Points I-. I- F
Unwatering Wells F I- . I. or M
Foundation Treatment I- . I I-.
Dental Fill

Lean Concrete C C C
Shorcrete C C C

(see also Excavation etc . under Concrete Dam)
Non-Overflow Concrete Section (see Non-Overflow

etc. under Concrete Dam)
Overflow Concrete Section (see Overflow , etc.

under Concrete Dam)
Embankment

Bortow Excavation. Impervious F F I.
Borrow Excavation, Pervious I. I F
Borrow Excavation, Random I- I- F
Borrow Excavation , Rock F I-. F
Embankment Fill, Impervious E F F
Embankment Fill, Pervious F I- I -
Embankment Fill, Random E I I-.
Embankment Fill, Rock E E F
Embankment Slope Treatment

Riprap F F E
Handplaced Riprap F F E
Gravel Bedding F I- F
Topsoil F F E
Sodding E E E

Drainage System
Relief Wells E I-I I-
Trench Excavation E I I-
Drain Pipe E I C or S
Manholes F F F
Graded Filters E F F
Ditch Drains E F C or S
Paved Gutters E E C
Outfall Structures

Soil Mechanics Instruments E I L
Road Surfacing, Guard Rails and Lighting

Outlet Works
Outlet Approach Channel E F E
Stripping F I- . F

Excavation , Common E F F
Excavation, Rock E l- F
Excavation , Trench F F F
Ciose Line Drilling and Presplitting F F I

Intake Structure
Stripping F F F
Excava t ion, Common E F F
Excavation, Rock F F E
Close Line Drilling and Presplitting F F E
Drilling Anchor Holes F F F
Anchors I- E S
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Table B2 (cont’d)

Checklist for Dams

Cost
Accoun t
Number Description or Item Plant Labor Material

Concrete, Approach Walls and Slat s C C C
Rock Bolts F F S
Concrete , Intake Structure C C C
Cement C C C
Reinforcing Steel S S S
Water Stops C C C
Joint Filler C C C
Trash racks with Guides S S S
Drain Pipe C C S or C
Airvent Piping C C S
Structure Instrumentation C C F

Conduit or Tunnel
Stripping F Ii F
Excavation, Common F F F
Excavation. Rock F I F
Excavation, Tunnel E F F
Dental Fill C C C

Lean Concrete C C C
Shotcrete C C C

Rock Bolts E F S
Concrete Tunnel Lining C C C
Steel Tunnel Lining S S S
Reinforcing Steel S S S
Cement C C C
Water Stops C C C
Structural Steel Tunnel Ribs S S S
Structure Instrumentation E or C F or C L
Drilling Grout Holes E I- E
Drilling Drain Holes E F F
Grout and Drain Pipe and Fit tin~ F F S
Grouting C C C
Drain Pipe (Half-round) F E S
Compacted Backfill E E E

Outlet Portal and Stilling Basin
Stripping E E F
Excavation, Common E E F
Excavation . Rock E E E
Close Line Drilling and Presplitting F E E
l)rilling Anchor Holes F F E
l)rilling Drain Holes F F F
Anchor F F S
Concrete . Portal C C C
Concrete, Stilling Basin Walls C C C
Concrete . Stilling Basin Slab C C C
Cement C C C
Reinforcing Steel S S S
Structure Instrumentation C C L
Drain Pipe (Half-round) C C S
Graded Gravel F F F
Gravel Bedding F F E
Derrick Stone F I:. E
Riprap E F E

~
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Table B2 (cont’d)

Checklist for Dams
— Cost

Account
Numbe r Description or Item Plant Labor Material

Gate Operating h ouse Building Index
Intake Gates and Equipment

Gate Guides, Embedded Frame and Seals S S S
Gates S S S
Gate Hoisting Machinery M M M
Emergency Gates M M M
Stop Logs and Bulkhead C C C
Power Hoist or Crane M M M
Structural Steel Platforms and Gratings S S S
Stairways , Ladders and Guardrails S S S

Access Br- -ige to Intake Tower (see Bridges—
Table 85)

Associated Items
Electric Power and Lighting L L I
Telephone System I L I
Heating and Ventilating System M M M
Fuel Oil Storage System M M M
Diesel-Electric Generator I L L
Tile Gages Cor E Cor E L
Staff Gages Cor E Cor E I
Float Well Equipment Cot F C or F I
Flag Pole S S S
Fencing E F S

OTHER RELATED ITEMS

08 Roads, Railroads, Bridges (see Table B5)

09 Channels and Canaig (see Table B6)

Table B3

Checklist for Locks

Coat
Account
Number Description or Item Plant Labor Material

05 LOCKS
Clearing (see Table BI) E E E
Diversion and Care of River

Cofferdam
Shore Fill E E E
Preparatory Fill (sand island and working berm) F F F
Riprap and Bedding F E F
Steel Sheet Piling for Cells F F S
Cellular Cell Fill E E E
Concrete Cell Capping C C C

Unwatering Cofferdam
Welipoints E E F
Pumps, Pipelines and Power M M M
Flood Gates S S S
Operation and Maintenance M M M

Removal of Cofferdam E F F
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Table B3 (cont ’d)

Checklist for Locks

Coat
Account
Number Description or Item Plant Labor Material

ilpproat-Ir chanm’ls (see ‘Fable 86)
l ock Exc ’a,’ati .,n a~d Foundation Work
(‘hearing and Grubbing I- . l~
Excavation. (‘ommon I-. I — I -

Excavation , Rock I-; I- . I
Excavation , Structural F I- . F.
(‘lose line Drilling and Presplitt ing F. F I;
Drilling Grout Holes F F
Grout Pipe and Fittings (furnish and install) F F S
Grousing C C C
Foundation Preparat ion F E F
Drilling Foundation Drain Holes F F E
Relief Wells E F F
Pipe and Fittings for Foundation Drains

(furnish and install) E E S
Shoring E F F

Guide and Guard Walls. Upper and Lower
Concrete C C C
Cement C C C
Reinforcing Steel S S S
Bearing Piles—Wood , Steel, Concrete E E C or S
Structure Instrumentation C C L

A pproach Walls (upper and lower)
Concrete C C C
Cement C C C
Reinforcing Steel S S S
Water Stops C C C
Joint Filler C C C
Structure Instrumentation C C I

Culvert Intake and Discharge Structures
Concrete C C C
Cement C C C
Reinforcing Steel S S S
Water Stops C C C
Joint Filler C C C

Mooring Pier
Lock Walls, Sills, Fiaor and Laterals
Sheet Piling Cutoff F F S
Bearing Piles—Wood , Steel, Concrete F F S or C
Gate Bay Walls and Sills (upper and lower)

Concrete C C C
Cement C - C C
Re inforc ing Steel S S S
Water Stops C C C
Joint Filler C C C
Structure Instrumentation C C I

Lock Chamber Walls
Concrete C C C
Cemen t C C C
Reinforcing Steel S S S
Water Stops C C C
Joint Filler C C C
Structure Instrumentation C C L

Lock Floor
Concrete C C C
Cement C C C

126

_



~ “

Table B3 (cont’d)

Checklist for Locks

Cost
Account
Number Description or Item Plant Labor Material

Reinforcing Steel S S S
Water Stops C C’ C
Joint Filler C C C
Laterals -

Concrete C C C
Cement C C C
Reinforcing Steel S S S
Water Stops C C C
Joint Fillers C C C

Wall Armor S S S
Floating Mooring Bits and Anchorage S S S
line Hooks S S S
Check Posts S S S
Ladders S S S
Hand Railing S S S
Stair Treads S S S
Gratings S S S
Trash Racks S S S
Nosings
Lock Gates (upper and lower)

Gate Leaves (miter , sector , submergible
and/or lift)— Furnishing, Installing,
and Testing S S S

Gate Anchor and Pintle Bases S S S
Wall Quoin Posts and Anchors S S S
Top Anchorage S S S
Seals S S SorC
Ratchets S S S
Gate Latches S S S
Timber Fenders F F C
Walkways C or S C or S C or S
Walkway Gratings S S S
Hand Railing S S S
Painting - -

Cathodic Protection S S S
Culvert Valves

Talnter Valves—Furnishing, Installing
and Testing M M M

Trunnion Anchorages S S S
Liners S S S
Seals S S S
Bulkhead and Frame S S S

Lock Operating Machinery
Gate Operating Machinery Furnishing,

Installing and Testing M M M
Tainter Valve Operating Machinery—

Furnishing, Installing & Testing M M M
Cont rot Shelters Building Index

Emergency Bulkheads or Dams C C C
Cranes C - -

Access Bridge (see Table B5) - - -

Backfill Behind Walls F F F
Stone Protection, With Bedding and Filter

Blankets F F F
Operation Building

Structural Frame Building Index
Concrete Building Index
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Table B3 (cont’d)

Checklist for Locks

Cost
Accoun t
Number Description or Item Plant Labor Material

Brickwork hluilding Index
Rooting Building Index
Metal Doors and 1-rames Building Index
Metal Windows and Louvers Building Index
Glass and Glazing Building Index
Metal Partitions Building Index

Toilet and Shower Equipment Building Index
Plumbing System Building Index
Heating System Building Index
Electrical System Building Index
Piping System

Hydraulic System M M M
Compressed Air System M M M
Gas Supply System M M M
Service Water System M M M
Domestic Water System M M M
Fuel Oil System M M M

Power and Lighting Systems
Electric Service—Commercial, Primary, and
Secondary I L I

Electric Service - Emergency, m d  Standby
Generator and Diesel Engine I I L

Main Switchboard I I I
Operation Building Power & Lighting System L L I
Lock Wall Power Circuits and Controls L L L
Lock Lighting Systems L I I
Visual Traffic Signal Systems I L I
Telephone Service L I I
Grounding System L L L
Service Building and Area Lighting I I I-
Radio Communications System L L I

Service Building Building Index
Esplanade and Parking Area
Subgrade Preparation (road index)
Paving (road index)
Concrete Walks and Curbing C C C
Drainage E F Cor S
Rock Paving F E E
Flagpole and Base F E S
Fence F F S
Soil Pipe E E Cor S
Lighting Standards L I I
Guard Rail E E S
Laboratory Building Building Index
Landscaping E E F
Signs

Access Road (see Table B5)
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Table 84

Checklist for Power Plants

Cost
Account
Number Description or Item Plant Labor Material

07 Powerhouse

Diversion and Care of River (see paragraph
lOb , ER 11 10-2-1200)
Cofferdam

Earth Embankment E E F
Riprap and Bedding F F F
Steel Sheet Piling for Cells F F S
Cellular Cell Fill F F F
Concrete Cell Capping C C C
Flood Gates S S S

Unwatering

Pumps, Pipeline and Power M M M
Wellpoints E F E
Unwatering Wells E E E

Removal of Cofferdam F F E
Powerhouse Substructure

Excavation and Foundation Work
Clearing F F E
Stripping E E
Excavation, Common F E F
Excavation, Rock E E F
Close Line Drilling and Presplitting F E F
Foundation Preparation F E E
Drilling Grout Holes E E E
Grouting C C C
Drttting Foundation Drain Holes F F F
Drain and Grout Pipe Fittings F F S
Rel ief Wells F E E
Piling, Test F E F
Piling, Steel Bearing E E S
Piling, Concrete F E C
Piling, Wood F E F
Piling, Steel Sheet E F S

Mass Concrete
Concrete C C C
Reinforcing Steel S S S
Cement C C C
Structure Instrumentation C C I

Concrete Scroll Case Encasement
Concrete C C C
Reinforcing Steel S S S
Cement C C C

Concrete Retaining Walls
Concrete C C C
Reinforcing Steel S S S
Cement C C C

Miscellaneous Concrete
Concrete, Stairs C C C
Concrete, Paving C C C
Concrete , Floor Finish (Thickness) C C C
Cement C C C
Reinforcing Steel S S S

Waterstops and Joint Fillers
Waterstop , Metal C C S
W rterstop, Plastic C C C

129

~



--- ~~-~~~~~~~~~~~~~~~~—-~~~~-- - ---—----~ --  ‘ - - -~~~-

Table 84 (cont’d)

Checklist for Power Plants

Cost
Account
Number Description or Item Plant Labor Material

W aterst op, Rubber (‘ (‘

Joint 1111cr . Preniolded (‘ (_

Joint 1 111cr . Bituminous C’ (‘ C
Backl’iII and Grading

Backfill, Compacted l- F F
Backfill, Dunsped Rock 1- F F
Riprap Bedding F I- I
Riçrap F F I:
Derrick Stone F F
Top Soil I F I-
Sodding F C
Seeding F F F

Powerhouse Intake Work s
Intake Trash Racks S S S
intake Trash Rack Guides S S S
Intake Stop Logs S S S
Intake Stop Log Guides S S S
Intake Bulkhead Gates S S S
Intake Gates (Movable Parts) S S S
Intake Gate Embedded Items S S S
Intake Gate Hoists M M M
Miscellaneous Equipment

Gantry Crane M M M
Mechanical Trash Rack Rake Equipment M M M
Drift Barriers M M M

Intake Vents S S S
Walkway, Gratings, Railings and Pier Nosing S S S
Penstocks S S S
Penstock Concrete C c C
Surge Tanks S S S
Surge Tank Concrete C C C

Draft Tube Equipment
Draft Tube Gates (Movable Parts) S S S
Draft Tube Gates Embedded Items S S S
Draft Tube Gate Hoistt M M M
Draft Tube Stop Logs S S S
Draft Tube Stop Log Guides S S S
Walkway , Gratings and Railings S S S
Draft Tube Gantry Crane M M M

Superstructure
Concrete Superstructure Walls, Beams, Columns

and Slabs
Concrete C C C
Reinforcing Steel S S S
Cement C C C

Concrete Roof Slab
Concrete C C C
Reinforcing Steel S S S
Cemen t C C C

Miscellaneous Concrete

Sawdust Concrete C C C
Parapet Walls C C C
Parapet Coping C C C
Reinforcing Steel S S S
Cement C C C

Structural Steel S S S
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Table 84 (cont’d)

Checklist for Power Plants

Cost
Account
Number Description or Item Plant Labor Material

Miscellaneous Steel
Steel Stairs S S S
Crane Rails and Fillings S S S
Pipe Railings S S S
Gratings, Ladders, Stair Treads, etc. S S 5
Roof Drains S S S

Superstructure Building Items Building Index
Common Brick
Face Brick
Sand-Line Brick
Glazed Brick
Terra Cotta Tile
Damp proofing
Lathing and Plastering
Wall Base
Tile Flooring
Terrazzo Floor
Wainscoting
Acoustical Work
Windows
Doors
Copper Flashing
Roof Insulation
Painting
Clocks
Furniture
Furnishings
Hardware

07,2 Turbines and Generators
Turbines I L L
Install Turbines I L I
Governors L I I
Install Governors I L L
Furnish and Install Generators L L L
Unloading, Hauling, Storing and Painting

Generators F E E
Install Generator Foundation Bolts, Sole

Plates and Rotor Erection Plates M M M
Butterfly Valves S S S
Install Butterfly Valves S S S

07.3 Switchyard Accessory and Miscellaneous
Power Plant Equipment and Tailrace
Switchyard Structures

Foundation and Access
Excavation, Common E E E
Excavation, Rock F E F
Concrete Foundation Footings E E F
Reinforcing Steel S S S
Cement C C C
Steel Rails, Fittings and Turntables S S S
Road Paving F E F
Drainage F E F

Towers and Equipment Supports, Steel S S S
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Table R4 (cont’d)

Checklist for Power Plants

Cost
Account
Number Description or Item Plant Labor Materi .J

Switchyard Tunnel
Concrete C C C
Reinforcing Steel S S S
Cement C C C

Mechanical ltem~
PIt Bridge Crane M M M
P11 l-;Ievattr M M M
Main tenance Situp l-quipntrti i M M
Diesel Generator Set and AppurIt’n~nces M M M
Heating. Ventilation and Air Conditioning
Systems M M M

CO3 Fire Protection System s and I-quipment M M M
Transformer Transfer (‘ar M M M
Transformer Fire Protection System M M M

Headwater and Ta llwater Float Wells ,
Recorders and Transmitters I I L

Draft Tube Unwatering and Station
Drainage System M M M

Draft Tube Water Depressing System M M M
Turbine and Draft Tube Air Vent Systems M M M
Piezometer and Turbine Flowmete r Piping M M M
Raw Water Systems M M M
Water Wells and Portable Water System M M M
Water Treatment Plant M M M
Sanitary System M M M
Sewage Treatment Plant M M M
Insulating and Lubricating Oil M M M
Insulating and Lubricating Oil Storage

and Handling Systems M M M
Compressed Air Systems M M M
Piping Identification System M M M
Pipe insulation M M M
Plumbing Fixtures , Water Coolers , Drinking

Fountains, Water Still and Electric Water
Heaters M M M

Miscellaneous Mechanical Equipment
and Accessories M M M

Elect n eal Items
Conduit System I I L
Cable Tray System L I I
Insulated Wire and Cable (1,000 volts and

below) L L I
Insulated Power Cable (over 1,000 volts) L L I
Lighting System I I L
Grounding System I L I
PAX Telephone and Code Call System I L I
Main Control Switchboards and Associated

Equipment L I I
13.8 kV Metalclad Switchgear L L I
13.8 kV Metal-Enclosed Bus L L L
4.16 kV Metalclad Switchgear L I L
4.16 kV Metal-Enclosed Bus I L L
480-Volt Station Service Switchgear and

Transformers L I L
480-Volt Metal-Enclosed Bus I I I
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Table 84 ~cont ’d)

Checklist for Power Plants

Coat
Account
Number Description or Item Plant Laboi Material

480-Volt Power Distribution Centers L F 1
480-Volt Powen Panelboards L F I
480-Volt Power OutleI% I I.
125-Volt Station Battery I I F
Battery-Chargers L I I
Inserter I F I
Power Transformers I I I
Lightning Arresters L L L
Oil Circuit Breakers F L I
Outdoor Instrument Transformers I I I
Wave Traps and (‘oupling Capacitor

Potential Devices F L L
High-Voltage Disconnects and Bus Support
Insulators L I L

hig h-Voltage Busse s, Fittings and Accessories I L I
High-Voltage Overhead Lines (Sw-Yd to PU) L L I
Miscellaneous Electrical Equipment and

Accessories I I L
Tailrace
Clearing I I E
Excavation . Earth I- I I.
Excavation, Rock I I
Riprap Bedding I I I.
Riprap I I I
Derrick Stone I I I-:
Topsoil I- I F
Seeding and Sodding E I
Fencing S I S

Table 85

Checklist for Roads, Railroads, and Bridges

Cost
Account
Number Description or Item Plant Labor Material

08A Roads (also applicable to Cost Account No.0 2.1)
Care of Traffic

Temporary Road Construction F F
Barriers and Markers F F I-

Site Cfro ring
( - ine and Grubbing I- I I-
Rr. g Existing Structures F F F

Exc-cco ’ m l  Embankment
F’ i

I I. I-
I \cSV ‘. (‘ommon I I F
Fxc av j i  n, Rock I I
Exca vation, Structural I- F
Excavation , Borrow I- I

Embankment
Random Fill F I
Compacted Fill I- I- I
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Table 115 tcont’d)

Checklist for Roads . Railroads, and Bridges

Coat
Account
Number I)ewription or Item Ptasii Labor Material

Drainage

I rench I s~JvJ’Io n I I-
I tIter Mater ia l I. I I-.
Pipe I I - (‘ or S
Backfill I- I F
Cj t c h  Bas ins I-. I C
Paved Gutters C
Concrete Structures C C C

Slope Treatment
Topsoil I-. I
Seeding F I
Sodding I I-
(,rj~eI Bedding I I- I
Riprap I I I

Road wat
Suhgrade. Fine Grading I I
Base Course
Gravel Base Course I Ii I
(‘rushed Stone I l- F
Bituminous Tack Coat F I I

Surtac e Course
Flexible Pavement

Asphalt F F I-
Asphaltic Concrete F I I
Stone or Sand Seal Coat E I F

Portland Cement Pavement
Concrete C C’ C
Reinforcing Steel S S S
Expansion Joint Material C C C’

A ssociated Road Items
Guard Rails S S S
Curbs C C C
Sidewalk s C C C
Fencing S F S
Signs and Markers F F
Landscaping I- F F
Traffic Stripe (Paint) F F F

08C Railroads
( are of Traffic
Temporary Detour Track E F F
Temporary Bridge S S S

Site clearing
Clearing and Grubbing F F F
Removing Existing Structures F I- F

Exca vation and Embankment
Fxcava t ion
Stripping I- I I
Excavation , Common I-. I- F
Excavation . Rock F F
Fxcavation , Structural I- I l-
Excavation , Borrow F I- F

Embankments
Random I-ill F F I-
Compacted F ill E I- I-
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Table B5 (cont ’d)

Checklist for Roads, Railroads, and Bridges

Cost
Account
Number I)escniption or Item Plant Labor ‘,lateniai

Drain-age
Trench I- ~Cavatiu n I- I- I
Filter Material I F
Pipe I- I- Cor S
Backfill I. I. I
Paved Gutters C C C
Catch Basins I- . I-. C
Concrete Structures C C C

Erosion (‘ontrol I I I
Topsoil I I. I
Seeding I- . F F
Sodding I- F F
Gravel Bedding F I-. E
Riprap I- I- I-

Tunnel Construct ion
Excavation , Portal and Open Cut F l- F
Excavation , Tunnel F I- E
Excavation , Structural F I- F
Dental Fill, Shoterete C C C
Rock Bolts S S S

F Concrete , Tunnel Lining
Concrete C C C
Reinforcing Steel S S S
Cement C C C

Concrete , Portals
Concrete C C C
Reinforcing Steel S S S
Cement C C C

Concrete , Miscellaneous
Concrete C C C
Reinforcing Steel S S S
Cement C C C

Associated Concrete Work
Waterstops C C C
Joint Filler C C C

Grouting
Drilling Grousing Holes F F F
Grout Pipe and Fittings C C C
Grouting C’ C C

Tunnel Ribs S S S
Lagging and Bracing S S S
Liners and Plates S S S

Tunnel Drainage Provisions
Drain Pipes (Each Size) F F C or S
Collection Sutnp E F S
Pump M M M
Pump Discharge Pipe M M M

Associated Tunnel Items
Compressed Air System M M M
Ventilating System M M M
Structural Instrumentation I I I

Trackwo rk
Foundation Subgrade

L 

Fine Grading F I- F
Stone Ballast I- I I- .
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Table B5 (cont’d)

Checklist for Roads, Railroads, and Bridges

Cost
Account
Number Description or Item Plant Labor Material

Track
Ties F l- F
Rail and Accessories S E S
Turnouts S E S
Switch Stands S S S

Associated Items
Cattle Guards S S S
Signs I I- S

— Crossing Signal Systent S F S
1-encing S F S
Landscaping F I-I I-

08B Bridges
Care of Traffic
Temporary Bridge S S S
Temporary Road F E E
Clearing Site F E F
Cofferdams

Steel Sheet Piling F F S
Cofferdam Fill E E E
Unwatering M M M
Removal E F E

Bridge Substructure (Abutments and Piers)
Excavation

Structural E E E
Rock F F F

Foundations
Steel Bearing Piling S S S
Concrete Bearing Piling C C C
Wood Bearing Piling F F F

Concrete for Abutments
Concrete C C C
Reinforcing Steel S S S
Cement C C C

Concrete for Piers
Concrete C C C
Reinforcing Steel S S S

‘1 Cement C C C
Structural Steel Superstructure

Steel Trusses, Girders and Beams S S S
Railings and Guards S S S
Steel Floors and Gratings S S S
Miscellaneous Steel S S S
Concrete Floor Slab C C C
Curb C C C
Painting F F F

Wood Superstructure
Wood Trusses, Girders and Beams F F E
Floor E F F
Railing F F E
Curb F F F
Miscellaneous Steel S S S

Concrete Superstructure
Beams and Girders C C C
Concrete C C C
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Table B5 (cont ’d)

Checklist for Roads, Railroads, and Bridges
Cost

Account
Number Description or Item Plant Labor Material

Reintorcing Steel S S S
Cement C C

Prest,’essed Concrete Brirj gt ’ Members
Concrete C C C
Reinl’orcing Steel S S 5
Cement C C C

Floor or Deck
Concrete C C C
Reinforcing Steel S S S
Cement C C C

Associated Items
Electrical Lighting and Power I I I
Operating Machinery for Movable Spans M M M
Mechanical Bridge Barriers M M M
Signs F E F

Table B6

Checklist for Channels and CanalsCost
Account
Number Description or Item Plant Labor Material

05 LOCKS (see Table B3)
08 ROADS, RAILROADS AND BRIDGES (see Table 85)
09 CHANNELS AND CA NALS

Preliminary Work and Traffic Control
Mobilization and Demobilizat ion of

Equipment E F F
Preparation of Disposal Areas E E E
Dikes in Disposal Area C C C
Spillway or Weir for Disposal Areas C C C
Navigation Aids for Traffic Control C C C
Removal of Debris E F F

Excavation
Channel and Harbor D or E D or F Dor E

Dredging D D D
Dipper D B D
Pipeline D D D

Ledge Rock B D D
Excavation, Common E F
Excavation , Rock F I-. F
Excavation, Structural F I F

C’learing and Snagging Bor E Dor E Dor E
Protective Work It F F

(see Bank Stabilization Table RI 1)
Diversion Structures C C C

(see Floodway Control and Diversion
Structures Table BlO)

Aquatic Growth Control - -
Bridge Alterations (see Table B5) S S S
General Items - -

Dolphint D B S
Docks C C C
Navigational Aids I I I

10 BREAKWATERS (see Table Si)
11 LEVEES AND FLOOD WAILS (see Table B8)
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Table B7

Checklist for Breakwaters and Seawalls

Cost
Account
Number Description or Item Plant Labor Material

10 BREAK W ATERS
Preliminary Work

Mobilization and Densobilization of
Equipment I’. F I-

Removal or Demolition of Structures I- . It F
Alteration of Structures F F I-
Salvaging and Resetting Stone E F F
Excavation F F F

Breakwater , Stone
Filter and Bedding Material F F E
Core Stone, Quarry Run or Spalls F F F
Armor Cap, Cover on Rubble Material F F E

Derrick or Riprap F F F
Concrete Grout C C C

Concrete for Caps and Crowns
Concrete C C C
Reinforcing Steel S S S
Cement C C C

Breakwater, Artificial Concrete Units
(tetrapods, quadrapods, dolos, etc.)
Manufacture and Stockpile—Ton Unit C C C
Place—Ton Unit E or D F or D E

Breakwater , Steel or Timber Piling
Piling, Steel Sheet S S S
Piling, Steel H S S S
Piling, Timber E F E
Steel, Miscellaneous S S S
Timber, Structural E E E
Hardware, Builders E F E

Sea Wall . Concrete C C
(see Table SB—Floodwalls)

Associated Items
Navigation Lights L L I
Signs and Warning Signals E E E
Guard Rail S S S
Mooring Rings and Cleats E E E
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Table 118

Checklist for Levees and Floodwalls

Cost
Account
Number Description or Item Plant Labor Material

11 LEVEES
River Diversion and Preliminary Work

Diversion and Care of Water E E E
Clearing and Grubbing F F E
Removal or Alteration of Structures E E 1
Construction of Access and Temporary Roads F F F

Embankment
-: Stripping Foundation E F F

Excavat ion, Common F F It
Excavation, Rock F F E
Excavation, Structural F F F
Foundation Preparation F F E
Borrow Excavation, Pervious or Random F F F.
Borrow Excavation , Impervious E F F
Embankment Fill E F F
Backfill E E F
Steel Sheet Piling S S S

Slope Treatment
Gravel Bedding E F E
Dumped Riprap E E E
Handplaced Riprap E F E
Topsoil E F E
Seeding, Fertilizing and Mulching F F E

Embankment Drainage
Toe Drains

Excavation , Common E F E
Filter Material E F F
Rock Drain Material F F F
Manholes C C C

Pipe Drains
Trench Excavation F F E
Pipe, Concrete, Clay or Metal E F C or S
Filter Material F F C or S
Backfill F E Cot S

Soils Mechanics Instruments E F I
Relief Wells E F F
Paved Gutters C C C
Catch Basins and Manholes C C C
Filter Blankets F E E

Structures and Machinery
Drainage Outlet Culverts C C C
Excavation F F F
Backfill F F F
Concrete Headwalls C C C
Pipe, Concrete Clay or Metal C C C or S
Flap Valves F S S

Concrete Gate Structures
Concrete C C C
Stop Logs C C C
Gates and Embedded Items F S S
Miscellaneous Metals S S S

Associated Minor Items
Gravel for Levee Crown F F E
Depth Gages F E E
Stop Log Storage Facilities F F F
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Table B8 (cosit’d)

Checklist for Levees and Floodwalls

Cost
Account
Number Description or Item Plant Labor Material

Fences S S S
Ramp Construction C C C
Pumping Plants (see Table B9) - -

II l:LOODWALLS
River Diversion and Preliminary Work

Diversion and Care of Water E F F
Clearing and Grubbing E E F
Removal or Alteration of Structures F F F
Construction 01’ Access and Temporary Roads F F F

Foundation Wor k
Stripping E F F
Excavation, Common F E F
Excavation, Rock E F E
Close Line Drilling and Presplitting F F F
Drilling Grout Holes E F E
Grouting C C C
Soils Mechanics Instruments E E L
Sheet Piling S S S
Bearing Piles E F E
Backfill F E F

Wall Construction
Concrete C C C
Reinforcing Steel S S S
Cement C C C
Waterstop, Copper C C C
Waterstop, Rubber C C C
Waterstop, Plastic C C C
Joint Filler C C C

Drainage
Wall Toe Drain
Trench Excavation E F E
Pipe, Concrete, Clay or Metal E E S or C
Filter Material E E E

Paved Gutters C C C
Manholes and Catch Basins C C C
Outlet Culvert Structures

Structural Excavation F F E
Concrete C C C
Gates and Embedded Items F E S
Stop Logs E E F
Flap Gates E S S
Miscellaneous Metals S S S

Associated Minor Items
Gravel Bedding F F F
Riprap F E F
Top Soil F E E
Seeding E F F
Sodding E E E
Stop Log Storage Structures E E F
Depth Gages E E F
Fencing S S S

Pumping Plants (see Table B9) S S S

I
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Table B9

Checklist for Pumpmg Plants

Cost
Account
Number Description or Item Plan t Labor Material

08 ROADS (see Table B5)

II LEVEES AND ILOODWALLS (see Table 88)

13 PUMPING PLANT
Preparatory Work

Clearing and Grubbing F I- F
Care of Water F F F
Removal ar I Alteration of Existing 1-aciities F F F

Pumping Plc Substructure
Excavatio Common F E E

— Excavatio. -, Structural F E F
Excavation, Trench F F E
Excavation, Rock F F E
Close Line Drilling and Presplitting F E E
Foundation Preparation F F E
Piling, Steel Sheet S S S
Piling, Steel Bearing S S S
Piling, Concrete C C C

— Piling, Timber F E E
Substructure Base, Walls, Intake and Outlet

Structures
Concrete C C C
Reinforcing Steel S S S
Cement C C C
Waterstops C C C

Pumping Plant Floor Slab
Concrete C C C
Reinforcing Steel S S S
Cement C C C
Miscellaneous Metal S 5 S

Pumping Plant Superstructure
Pum ping Machinery and Appurtenances

Main Pumps M M M
Main Pump Motors M M M
Main Pump Diesel Engines M M M
Main Pump Transmission Gears M M M
Main Pump Discharge Piping M M M
Sump Pumps M M M
Miscellaneous Piping M M M
Intake and Exhaust Systems M M M
Cooling Systems M M M
Lubricating Systems M M M
Fuel Systems M M M

Gates and Valves
Flap Gates S S S
Backflow Gates with Operators S S S
Slide Gates with Operators F E E
Stop Logs, Timber E E F
Stop Logs, Metal S S S
Hoisting Equipment M M M
Gate Valves S S S
Check Valves S S S

14 1
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Table 89 (cont’d)

Checklist for Pumping Plants

Cost
Account
Number Description or Item Plant Labor Material

intake Equipment
Trash Racks $ S S
Trash Rack Cleaning Machinery M M M
Trash Ra’~k Hoisting Equipment M M M

Station Crane M M M
Auxiliary Equipment
Emergency Generator E L I
Fuel System (Heating) M M M
Engine Starting System M M M
Vacuum System M M M
Fuel Storage and Piping M M M
Ventilating System M M M
Heating System M M M
Dehumidification M M M
Float Gage M M M
Motor Control Center M M M
Switchgear and Buswork M M M
Lighting and Grounding L L L
Conduit and Wire L L L
Substation L L L
Miscellaneous Electrical Work and Testing L L L

Utilities
Telephone L L L
Water Supply and Plumbing System M M M
Sanitary Sewer System E E E
Power Supply Line L L L

Table BlO

Checklist for Floodway Control and Diversion Structures

Coat
Account
Number Description or Item Plant Labor Material

04 Concrete Gravity and Earth Fill Dams
(see Table B2)

08 Roads, Railroads and Bridges (see Table B5)
09 Channels and Canals (see Table B6)
11 Levees and Floodwalls (see Table 88)
I ‘- Overflow Weir or Spillway

Clearing (see Table B1)
Diversion and Care of River

Cofferdam
Earth Embankment E F E
Riprap E F E
Steel Sheet Piling for Cells E F S
Cellular Cell Fill - E E E
Concrete Cell Capping C C C

Unwatering Cofferdam
Well Points E E E
Pumps, Pipeline and Power M M M
Flood Gates S S S

Removal of Coflerdam F E F
Dredging D D F
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F Table BlO (cont ’d)

Checklist for Floodway Control and Diversion Structures

Cost
Account
Number Dewription or Item Plant Labor Material

Excavations & Foundation Work
Clearing and Grubbing E F F
Stripping E I F
Excavation, Common F E F
Excavation, Rock I F F
Foundation I- xcavatiun , Structural F E E
Relief Wells F F F
Close Line Drilling and Presplitting F F E
Drilling Grout h oles F I- . F
Grouting C C C
Drilling Drain Holes E F I
Drain and Grout Pipe and Fittings F E S
Foundation Preparation E F E
Bearing Piles, Concrete , Timber , Steel E F F, C or S
Steel Sheet Piling F F S

Overflow Structure
Mass Concrete for Spillway Section

Concrete C C C
Reinforcing Steel S S S
Wate rstops C C C
Joint Material C C C
Cement C C C

Stilling Basin Retaining Walls
Concrete C C C
Reinforcing Steel S S S
Cement C C C

Stilling Basin Slabs
Concrete C C C
Reinforcing Steel S 5 5
Cement C C C

Structure Instrumentation C C I
Bridges and Control Platforms

Concrete C C C
Reinforced Steel S S S
Cement C C C

Gates and Associated Items
Gates (type) S S S
Operating Machinery M M M
Embedded Items 5 S S

Stop logs and Needles
Structural Steel S S S
Timber F E E
Gu ides S S S

Hoisting Equipment
Crane or Hoist M M M
Rails and Fittings S S S

Hydraulic and Compressed Air Systems M M M
Electrical Service and Lighting L L I
Miscellaneous Structural Steel

Bridges and Platforms S S S
Gratings and Floor Plates S S S
Guard and Hand Rails S S S
Stairs and Ladders S S S
Painting Metal Work F F E
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Table 1110 (cont’d)

Checklist for Floodway Control and Diversion Structures

Cost
Account
Number Description or Item Plant Labor Material

Erosion Control
Backfill Random and Pervious E F F
Compacted Fill F E E
Dumped Rock Fill F E F
Riprap, Hand Placed with Bedding E E E
Grouting C C C
Filter, Sand and Gravel F E E
Pipe E F C or S
Drains and Gutters, Open E E C

Table Bli

Checklist for Bank Stabilization

Cost
Account
Number Description or Item Plant Labor Material

16 Bank Stabilization

Preliminary Work
Mobilization and Demobilization E E E
Clearing and Grubbing E F E
Removal and Protection of Obstructions E E F
Rehabilitation of Existing Stone Work F E F

Earthwork and Foundation
Excavation, Common E E E
Excavation, Channel F or D E or D F
Excavation, Structural F F E
Fill E E F
Grading E E F
Training Dike E F E
Embankment E F E

Riprap Slope Treatment
Gravel Bedd ing F E F
Stone E F E

Wooden Mattress Protection
Willow Mattress E E E
Lumber Mattress E F E
Stone on Mattress E F E
Stone Upper Bank Paving E E E
Gravel or Crushed Stone F F F

Asphalt Slope Protection
Asphalt Pavement E E E
Gravel or Crushed Stone F E E
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Table 1111 (cont’d)

Checklist for Bank Stabilization

Cost
Account
Number Description or Item Plant Labor Material

Art iculated Concrete Pt’o ter-z Ion
Articulated Concrete Mattress

Casting Mattress F F F
Cement E C C
Reinforcing Steel F S S
Placing Mattress F F E

Pile Dike Protection
Wood Plies, Untreated E F F
Wood Piles, Treated F E E
PilIng Stringers E E E
Stone Along Pile Structure E E E
Stone Fill Dike E E E
Stone Revetment E F E
Associated Items

Ties, Clump S S S
Hardware F S S
Culverts E E C
Fence E E S
Lashing, Dike Terminal E E S
Removing Piles E E F
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