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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
CONTRACT FCD 95-02 

-. CASANDRO WASH DAM 

S S  
Clearing and grubbing of the site shall conform to Section 201 of the MAG Umform 
Standard Specifications, except as m e e d  henin. 

Subsection 201.1 Dcscriptioa 
Add the following: 
All fill areas. waste disposal anas, borrow areas, and unda snucnues shall be cleared and 
grubbed, as shown on the plans. 

DEFINITIONS 

lnterferinrr or Obiectionable Material: Trash. rubbish, and ju& vegetation and other organic 
matter, whether alive, dead, or decaying. 

CIearinG Removal of interfering or objecfionabk material lying on or pronuding above 
ground surface. 

M n :  Removal of vegetation ad o d w  orgenic matter including roots greater than 
1R-inch caliper to a deptb of 18 inches. 

Roiect Limits: Anas, as shown or opecified within which work is to be performed. All 
work is to occur within the right-of-way and asemma shown on the plans. 

Subsectj0112013 C- MU&& 
Add the following: 
Clear and grub tbe cktentim ksin ad damsite foundation to a line 10 feet outside the 
excavation limit on the toe of the drm ad @way, 5 feet outside the cut or fill limits on 
the detention basin primem and 9 barrow mas. Remove all rubbish, debris. and other 
objectionable mum rc@kas of depth. Rsmove all uces, smmps aash, and roots larger 
than 112-kb in dismem to a depth of 18 incks. Remove all rubbish, msh. and 
objectiombk mueri.l from the project limits. including pavement building foundadons and 
building dtbris. 

Stake clearing and grubbing limits using the project benchmmk and layout conaol lines, and 
obtam Engineer's approval prior to conrmenciag clearing, wbbing, and stripping. Do not 
clear beyond approved limia Rovide sakes at %foot stations or closer as r q u e d  to 
accurately d e h e  the limia of work, 
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Clear and grub only afur adequate erosion and sediment conuols are in place. Dispose of 
material nmoved by clearing and gn~bbing off site in waste disposal areas that are approved 
by federal, state, and local authorities. 

Subsection 2015 - Payment 
Payment for rhe work in this section wdI be made at the lump sum amount stared in the bid. 
BID n E M  201 - CLEARING AND GRUBBING 

S- 
Subsection 202.1 - Descri~tioa 
Add the followng: 
The work under this section shall consist of preparatory work and operations, includmg. but 
not Limited to, the movement of pcrsoml equipment, supplies and incidentals to and from 
the project site; the establishment of all offices. buildings, and other facilities necessary for 
work on the projecf- providing water for dust control and compaction; and for all other work 
and operanons that must be perfonncd and COSB incurred on various items on the project 
SlU. 

Ennineer's Field Office: 

The Conuactor shall provide a field office for the d d o n  of the project for w by the 
Engineer. The field office shall be located on tbc project site on Parcel CWD-3 outside of 
the grading limb or otherwise witb the spprovai of the Engineer. The office may be in the 
same building or oPila as o m  space of the Conuactor, provided that such office is 
separated from the area used by the Connactor by a wall with a locking door. The oftice 
shall also have its own door to the ourside. 

The office shall have a m u m  of 150 square feet The office shall be fully quipped and 
shall be in place and acceptnblc to the Enginar not lam than 10 days after the issuance of 
the Notice to h e e d  (NTP). 'Tbe o m  sh.U be provided and maintained by the Contractor 
until seven (7) days afta the project aaqtance by the District 

The Conmctor sh.ll provide hookups and C ~ U O U S  service for electricity, telephone, air 
conditioning, W g ,  md wua service. All utility costs. except long distance calls made 
by the lhghec shall be the responsibility of the Gnuactor. Pmnits and hookup fees for 
the offia uc rbe nspoaribility of the Conosctor. 

The morn for use by Engineer and Owner Pasonu~l  shall be equipped with the following: 

1. Lights: Electric lighting. nonglsn type to provide adequate illumination at desk height. 
2. Headng and Cooling: Capable of mpintahing an air tcmpaatun of 72 degrees F. 
3. One office desk with locking drawers and padded swivel c w .  
4. Four folding office chairs. 
5. Two 3- by 5-foot fables. 

COWTRACT FCD 95-02 PAGE SP 2 OF 53 



6. One dry erax board. 
7. One office phone. 
8. &f&unance: The Conmctor shall maintain all the fxitides and furnished equipment in 

good working condition. 
9. Copy michine for sizes 8.5 x 11, 8.5 x 14, and 11 x 17 paper sheets, along with paper. 
10. Plain paper FAX machine. 
11. One 4-drawer legal size file cabinet with lock. 

No separate payment shall be made for the Engineer's field office. the cost thereof being an 
incidental cost to the work. 

Subsection 2022 Water Md Dud Cmtd 

Contractor shall develop and pay all costs for obtaining and applying warer at che 
consmction site. 'IU includes water for dust suppmpioa, borrow arcas, embankments, 
roads. and all uses on the project Conuactor shall develop a reliable water source that has 
sficient capacity to deliver adequate supplies for all simultaaeous uses. 

Waur shall be applied to all haul roads with sufficient fnsuency that no dust is created that 
would hinder safe driving or be offensive to users of the roads. Some roads an used by 
nearby residents, and Conactor shall maintain water on t h e  mads as required to prevent 
dust Alternatively, the Conmctor m y  submit a dust palliative design to the Engineer for 
approval. 

Haul roads shall be consrmcted as nquind to accomplish the work. Conaactor shall keep 
all roads in safe driving condition and sh.U remove all evidence of where haul roads were 
at the end of consuuctioa Loosen by plowing pad discing all haul mads and provide seeding 
as specified. 

S u b s d m  2023 - PI- 
Payment shall be mde on the ksis of the lump sum price bid and W be full compensation 
for supplying. tbhhbg, d sube#lwnt ranovala of al l  mueri.ls, Facilities, and services 
including water and dust conml ad paforming dl work involved in as specifled herein. 
The lump sum price bid shU not exceed three pncent (3%) of the total project bid amount .. . 
exclusive of No ddit id  payment will be mde for occupancy and services 
during periods of confnct extension of dme. 
BID lTEM - MOBILIZAnON 

SECTION 204 EXCAVATION FOR DAM AND DETENTION BASIN PERIMETER 
SLOPES 
Add rhe following: 
Section 204 - EXCAVATION FOR DAM AND DEENTION BASIN PERIMETER 
SLOPES to the MAG Uniform Standard Speciflcarions. 
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Subsection 204.1 Description 
The work under this section consists of al l  excavation for dam foundations, abutments, and 
detention basin perimeter slop: embankments. For roadway excavation see Secnon 205. For 
smcrure excavation, see Section 206. 

Submit excavation plan detailing methods and sequencing of excavation, proposed location 
of stockpiles of excavated materials. and proposed onsite spoil disposal areas. 

Provide adequate s w e y  control to avoid unauthorized overexcavation. Replace damaged or 
disturbed stakes as requested by the Engincn. Material wetted when frozen or when air 
temperature is less than 32 degrees F shall not be used as fill or backtill until rnatenal 
completely thaws. Material excavated during inclement weather shall not k used as fill or 
back53 unril after material drains and dries sufficiently for proper compaction. 

Complete applicable clearing and grubbing work qecif~ed in Section 201 - CLEARING .LhQ 
GRUBBING, prior to excavating. Conform to applicable requirements of Section 640, pnor 
to initiating excavation. 

Comply with local, state, and federal regulations for excavation support and safety. Install 
and maintain excavation support as necessary to support sides of excavations and prevent 
detrimental seniement and lateral movement of existing facilities, adjacent to property, and 
completed work. The Conuacm shall be solely responsible for making all excavations in a 
safe manner. Rovide appropriate measures to mtain excavation sideslopes and ensure that 
persons in or near the excavation arc protected. 

Subsection 2043 Ccnml 
Excavation is unclassiiied. Complete all excavation regardless of the type, nature, or 
condition of the mamiah eocountaed. Excavate to lines. @es, and dimensions shown as 
necessary to accomplish work as shown aa as M. Excavate to within tolerance of plus 
or minus 0.1 foot except when thickness, dimensions, or grades arc shown or spec~fied or 
when maximum or minimum c o n W  arc shown. Allow for forms, working space. granular 
base. and similar items, whaever applicable. Trim to neat lines where concrete is to be 
deposited against the ernh. Do not ov~cxcavroe without a m h o w o n  of Engineer. Remove 
or protect obsuuctiotu as shown md as specified. 

The method of excavation Pxd is optic however, no equipumt shaU be operated within 
5 feet of exircing smctms or newly completed consuuction whae there is a potential for 
damage. Exavation thu urnnot be accomplished by machine without endangering the 
present or new srructraes or damaging the foundation metaial shall be done with hand tools. 

Subsection 2U.3 Dam Foundatioa Exavatioo and Overacavatioa 
Foundation excavation includes removal of loose soil debris and unsuitable material from 
beneath the dam, appurtenances, and from unda the road embankments. The e s m t e d  depth 
of excavation is shown on the p h .  The in ta t  is to excavate @ a  dense, firm foundaaon 
over the full footprint of the ham by full removal of the recent alluvial smam channel 
deposits and any loose or otherwise unacceptable older alluvial deposits. The exact depths 
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wlll be field-determined by the Engineer during consauction. Handwork andlor small 
equipment may be necessary to follow the surface of the dense low porosity foundation. All 
loose or unacceptable material shill be removed using motorized or hand-held tools to the 
satisfaction of the Enginetr. 'lie dam foundation must also be inspected and approved by 
a represent&ive of the Arizona Deparunent of Water Resources. Dam Safety and Flood 
Engineering Unit. prior to proceeding with the work described in Subsection 301. 

Transitions in che finished foundation grade shall be smooth with uniform slopes. The 
Conuactor shall conduct the excavation in a manner that docs not disrurb the inract materials 
below the excavation bottom This may require the use of lightweight quipment, temporary 
consuuction haul roads, or other measures to prouct the foundation. If the Contractor's 
operations disturb othawise acccprable foundation mataials not approved for removal by the 
Engineer, the Conuactor shall ovaexcavate the disDlrbed material and backfill the 
overexcavation with the material shown for rhe overlying embaaLmenL and compact to the 
satisfaction of the engineer, all at the Conoactor's sole expense. 

Excavau temporary cut slopes to be stable against failure, but no steepa than 1 horizontal 
to 1 vmcal. Do not remove soil or flaua slope beyond limits required for safety unless 
approved by the Engineer. 

Seiecud marerial excavated &om the foundation area mteting Zone 1 specifications may be 
used to construct portions of the embankmnt The stockpiling and rehandling of excavated 
material shall be accomplished in a m~nna approved by rhe Engineer. Excavated soil not 
suitable for use in the e-t shd be placed in the onsite disposal area deslgnaud by 
the Engima. Foundaiion excavation f a  the entire damsite below existing grade shall be 
completed to the safisfoction of thc En* prior to pking any fiil material. 

Subsection 204.4 Structure Excavation 
Remove ov&ruld in s c r u c ~ e  srw doam to &pdc  of srrucaue or drainage layer. Use 
hand excavanon methods wbae required. Remove all loose and uncompacted fill. M m m  
molsrure content and spccSed co-m undl cooa*c or drainage matenal 1s placed. 
O b m  Enpeer ' s  approval prior to plaEiag concrete or draia mataial. 

Subseaion 2045 lkta~thm Bash Pcrimacr Fill Arcrs 
Afm completing claring md gmbbing in uas to receive fill. m v e  loose soil to a depth 
of not ksa thilr one foot b w u e  dditid rreu ~quesled by the Engineer if loose. soft. 
or unstable conditions arc present Make rmooth tRasitions with adjoining areas. Expose 
native mdkmbd Soil md obtPin approval of foundation surface from Engineer w ~ t h ~ n  
2 horn  of plrcirrg fiu. Tan;porary cut slopes shall be maintained in a stable condition unnl 
baclrrmed 

Subsection 204.6 Pemuna~t Cut Siopcs 
Excavate cut slopes to conform with lines, srpdes. and cross sections shown. Remove stones 
and rock drat exceed 3 inches in diameter and that an loose and may roll downslope. 
Remove exposed roots from cut slopes. Round tops of cut slopes in soil to not less than a 
6-foot radius, provided such rounding does not extend offsiu or outside easements and nght- 

CONTRACT K D  95-02 PAGE SP 5 OF 53 



of-ways, or adversely impact existing facilities. adjacent property, or completed work. 
Compact any loose soil remaining on slopes by track-walking with D7 dozer uslng at least 
three p a s s .  ~ n y  slopes overexcavated below the cut plane shall be backtifled wrrh 
embankment material placed, moisture conditioned. and compacted as approved by the 
Engmeer. 

Subsection 204.7 - Stockpiling Excavated Material 
Stockp~le excavated rnatenal that 1s suitable for use as fill or backfill unal matenal is needed. 
Confine stoclcpiles to within easements, rights-of-way, and approved work areas. Do not 
obsmct roads, smcts, or drainage. Do not stockpile excavated material adlacent to rrenches 
and other excavations unless excavation sideslopes and excavation support systems are 
designed, constructed, and maintained for stockpii loads. Do not stockpile excavated 
materials near or over existing facilities, adjacent proputy, or completed work. 

Subsection 204.8 - Waste DisposPl Ara 
Remove vegetation from designated waste disposal area Place unsuitable or excess maurial 
in 1-foot loose lifts and compact by routing equipment through am. Make conscious effort 
to route equipment uniformly throughout area. Trim exmior slopes to a neat appearance and 
slope to drain. Seed area at completion of project as specified for detention basin slopes. 

Subsection 204.9 Measurement 
Excavation volume for dam foundation and detention basin perimeter slopes shall be 
computed on the basis of field cross sections taken by the Conmctor after all m a s  have bten 
completely excavated and foundadon pnparPtion has k e n  performed and approved by the 
Engineer. Cross sections wiU be taken at %foot spacing with a minimum of three sections 
per ovmxcavated area The volume of waexcavation will be computed to the nearest 50 
cubic yards. 

Survey and computation for quantity mcasmma shall be made by the Contractor and 
checked and v d e d  by the Engineer. Contractor shall resurvey as muested by the Engineer 
if there is disagnernent on theaccuracy or volume compumtidns at no additioial cost;o the 
Owner. 

Subsection 204.16 Ryamt 
AU work necessary to complete the excavations sPted in this section and not specifically 
identified for payment sM be COII&C& incidcnd to other pay i m .  
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The cost of excavating the dam foundation and detention basin perimeter € I  areas and cuc 
slopes to the minimum pay h t s  shown on the plans and for authorized overexcavarion 
approved by the Engineer shall be paid at the unit price stated in the bid. The unit price bid 
for this item will be paid for the final quantity measured as approved by the Engineer, unless 
such quandrjr.varies from the b ~ a  quantity by more than 25 percent In such case, the unit 
price may be subjected to adjusmxnt as established in accordance with the contract 
modification procedures set fonh in these contract documents. 
BlIl ITEM 204 EXCAVATION FOR DAM AND DETENTION BASIN PERIMETER 
SLOPES 

SECTION 210 - BORROW EXCAVATION 
Excavanon of borrow mnterial from the boaom of the detention basin shall conform to 
Section 210 of the MAG Uniform Staodard Spcclfications except as modified herem. 

Subsection 210.1 Local B o m w  
Add the following: 
Borrow material shall k obtaioed from the required excavation of the dam and detennon 
basm as indicated on the p h s  Excavation of the detention basin shall be performed m a 
systematic manner, keeping the borrow area neat and orderly at all h s .  

Except as approved by Eogiocer, do not excavate from the h o w  area when ground is 
frozen or whea borrow is roo w a  to achieve required comprcdoa Review borrow area limits 
with Enginex prim to excavating. Obgin Engiwer's approval of deviations frorn 
Construction Drawings prior to their ~ ~ t a c i o a  

Keep borrow graded to drain and take all a e a s s ~ r y  precautions to minimize eronon and loss 
of srlty and clayey soil. Dew- the borrow anr as l~cessrrry to permit excavanon and use 
of the h o w  materials. The Conuactor shall miew his excavation plan with the Eng~neer 
pnor to any excavation frorn the borrow. The Conmctor shall opem the borrow area in a 
manner that will produce uniform material that meets the specifications for the embankment. 

The intent is to coosauct tbe dam and all fills from material excavated from the detennon 
basm area nsulting in r buin having final grad~3 as shown on the plans. However. 
obtaining the coma quality ad qurntity of borrow mnterinl for the dam embanlonent and 
providing aonpe cqdy in the detention Win arc quired. Therefore, if the bonow area 
has to be cxpaaded to obtain the aaess~ry ma& for fhe dam, or if additional maonal 
must be nmoved &om the bash to obcaia the swage capacity, the fiaish grading of the 
detention bsin mry be dju@ u occcsq. with the excavated m h i a l  placed w ~ t l u n  the 
disposal am approved by the Eoginar. Clhanges to the basin pal ing plan shall be rev~ewed 
wth the Enginea prior to making the necessary adjusonents. The materials to be used as 
fill wdl  be excavated from local borrow by routing equipment or otha means. as approved 
by the Engineer, to mat the mutrial requbmcnts in Sedoo 21 1 - Fill Consuuction. 
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Do not excavate more borrow material than required to provide embankment for dam, roads, 
and perimeur fills, and to provide required storage area. Limt excavation at borrow areas to 
a depth that will permit completed area to drain to basin outlet after completion of work, 
Grade borrow areas to drain without ponding surface water and blend graded surfaces neatly 
with surrounding terrain at completion of borrow operations. hfaxmum final slope shall be 
2 horizontal to 1 vertical or as shown, and the minimum shall be 1 percent 

Do not use bonow areas for disposal of any materials, unless otherwise specified or shown. 

Subsection 210.4 Measurement 
Add the following: 
Quantities of borrow material from the detention basin will be computed on the basis of the 
cross sections shown on the Drawings and cross $ccrions completed by the Conuactor at the 
completion of rhe projcn Cross sections shall be taken at the same locations as those on the 
Drawings, but not greater than SO-foot spacing. l%e volume of excavated material to the 
neat Lines shown will be computed to rhe nearest M cubic yards. Survey and computation 
for quantity measurements shall be made by thc Contractor and checked and verified by the 
Engineer. Contractor shall resurvey as requested by the Enginea if there is disagreement on 
the accuracy or volume computations at no additional cost to the Owner. 

Subsection 2105 - Payment 
Payment for borrow excavation from the detention bash will be made at the lump sum price 
bid, and shall be full compmation for all lobar equipment and materials necessary for 
excavating the detention basin as shown on the p h  and described herein. 
BID mEM 210 BORROW EXCAVATION 

SECTION 211 - FILL CONSTRUCTTON 
Fi consuuction shall conform to Section 211 of rbe MAG Uniform Standard Specifications 
except as modified hercia 

Subsection 211.1 - Dcsaip(ioa 
Add the following: 

Relative tlmwctio9: Ratio, in pacmk of ascompacted field dry density to laboratory 
maximum dry density as daermined in accodmce with ASTM D698-78. Use &inch mold. 
Apply c o d o n s  for w& muai.l to either as-compacted field dry density or maximum 
dry density, as detamined by Engineer. 

Optimum Moisture Conent: Detenninaj in accordance with ASTM standard specified to 
determine maximum dry density for relative cornpoction. D e m e  field moisture content 
on basis of fraction passing 314-inch sieve. 
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fieoared Ground Surface: Ground surface after completion of required demolition. cleanng 
and grubbug, excavanon to grade. and s u b p d e  prepmdon. 

Cornoleed Course: A course or layer that is ready for next layer or next phase of work. 

L I ~ :  Loose Cuncompacted) layer of material. - 
Well-Graded: A mixture of particle sizes with no specific concenoadon or lack thereof of 
one or more sizes. D a s  not define numerical value that must k placed on coefficient of 
uniformity, coefficient of cwanuc,  or other specific grain sire dismbution parameters. Used 
to define material type hat. when compacted, produces a suong and relatively incompressible 
soil mass fm Rom deuimental voids. 

Influence: Area within planes sloped downward and outward at 60 degree angle from 
horizontal measured from: 

1 foot outside outermost edge at base of foundations or slabs. 
1 foot outside outermost edge at surface of roadways or shoulder. 
0.5 foot outside exterior at spring line of pipes or c u l v ~ ~ 1 .  

Borrow Maceria: Material from nquind excavations or fium designated borrow areas in 
basin area 

Selected Backfill M-. Mataiols available oasite that Engineer determines to be suitable 
for specific use. 

S . :  Nesting of laga panicles in a soil mass so that timr panicles do nor 
completely fill the voids. fepgzdon Plsa nfas to lenses or layers of finer material bat are 
not rntmnixed with cosrser partick in ~CCORIMCC with the spc&ed gradation. 

-: M.ari.ls obnkd from solrrcw offsite, suitable for spcded use. 

SaucturalBPfw. Pill muexhls ICQW Prwad srmcrures. walls, and other facilities shall 
be Zone 1 ernbmbtrat mrairl or corrcrcoc as shown on tbe p h  

-. Pill mrmirls required to raise exisPing grade. 

B ' P ' -& Ua dPsia! sail fnt from organic md deleterious materials approved 
by tho Enginar. 

Zone 1 - 
Material for the dam embankment and mad fills shall consist of 3-inch minus silry sand 
o b m e d  from onsite borrow an& free from deleterious and organic maurial. well-graded 
from coarse to fme, and containing sufficient fines to bind material when compacted. and 
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with at least 5 percent by weight passing NO. 200 sieve. No clean sand or granular rnatcriai 
shall be placed in the dam. The material in the detention basin bottom is suitable provided 
it is well mixed as it is excavated, it meets the above gradation, and it contains no layers, 
zones. or lenses of clean sand. 

Zone 2 - 
Material for the chimney drain and p i o u s  Nter zones shall consist of well-graded 
processed imported sand and crushed gravel free from clay, organic matter, or other 
deleterious material. Gradation as determined in accordance with ASTM C117-90 and 
C 136-84a: 

Sieve Size 

1-112 inch 
1 inch 

3/4-inch 
In-inch 
114-inch 
No. 4 
No. 8 
No. 16 
No. 30 
No. ZOO 

AU points on individual grsding curves oberined from representative samples of Zone 2 
material shall lie between the bounQry limits as defined by smooth c w e s  drawn through 
the tabulated grradiag limits plomd on a mechrnical analysis diagram. The individual gradmg 
curves wirhin these limits sbaU not exhibit abrupt changes in slope denoting gap grading, 
scalping of ccrrain sites, or other irre@a&es t h  would be detrimental to the proper 
functioning of the film mamid. Uniformity c d c i e n t  shall k between 3.3 and 7.0 as 
determined by the ratio of the D60 size to the Dl0 size. 

In addition to the above gradation rcquiremats, tJw Zone 2 mamial shall have a loss not to 
exceed 12 pacent afta being subjected to 12 cycles of the sodium sulfa= soundness test in 
accordance with ASTM C38. The Zooe 2 mrteriPt shall have a percentage of wear not to 
exceed 40 m t  when tested for rcsisrmce to abrasion in conformance with ASTM C131, 
Grading D. 'Ibe pmm&lity of Zone 2 muairl shall exceed 1 foot/minutc. Contractor shall 
have independent labommy pufonn &inch diameter permeabiity test. Rovide test 
procedures to Engiaeer at lorst 7 days prior to performing the lea Rovide test results to 
Engmeer prior to bringing material to project site. 
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Subsection 211.2 . Placing 
Add the following: 
BacHill against concrete structures only after concrete has atgined compressive strength 
specified in.. Sections 725. Obtain Engineer's acceptance of concrete work and anained 
strength prior to placing bac!dd. Remove all soil and debris from behind concrete walls rhat 
does not meet the subgrade preparation specuication or the specified dam or backfill material 
requirements prior to placing specifled material. During 6 l k g  and backfdhg around 
suucnues. keep surface of 6ll and backtill around each srmcture horizontal and level. Bring 
existing embankment surfaces up to s w e d  moisture content and relative compaction of 
surrounding embaokment prior to placing backfill. Keep p l a c ~ e o t  surfaces free of water. 
debris. and foreign material during placement and compaction of 6ll aod bacldill materials. 
Do not place fill or backtill if fd or backill material is frozen, or if surface upon which fill 

or backfd is to be placed is frozen or excessively wet 

Place Zone 1 fill in maximum 8-inch thick loose lihs over the full width and length of the 
embankment and compact to spcci6ed relative compacrion. Maiatain the embankment 
horizontal with a cross slope not to exceed 1.5 pacent  No varical joints or steps will be 
allowed. Overbuild embankment horizontally 2-foot mhimum and eim back to neat line so 
that specified compaction is achieved at the neat lines sbowa In the spillway and stilling 
basm area, overbuild the embenlnnent at least 5 feet horizontally beyood the required base 
of the suuctures. In the dctcotion basin fills, the overbuilt embokments shall be oimrned 
smooth to the neat lines indicated, unless approved by the Engineer. After eimming of 
slopes provide ridges on slopes parallel to nest of the embankmot to provide seed bed and 
prevent erosion. 

Where till is to be placed ne;rinst native soil, key new fill into existing slope at least 1 foot 
horizontally. If 6ll is too m w  to drive equipment on and is less than 10 feet wide. then 
excavate native soil, moism condition, and c o w  to specified relative compacaon. 

Place Zone 2 momi.l in s@&d l d o n  in 8-inch maximum loose lihs. Contractor may 
use whatever bins, boxer. forms, or placunent mcrhods am requid, except that the Zone 2 
rnaterial will be placed in tbe anknlmrent c b y  dnin using bins, boxes, or forms to 
maintain the minimum width rcquind of 4 feet and to minimize contamination of the Zone 2 
material with otha mrmirls. Zooe 2 mrmi.ls in the chimney drain will be maintained a 
minimum of 3 irrha above rbe adjacent Zonc 1 mrW prior to compaction. The 
ConlracW shrll pull up a nmove placunent biac, boxes, or fomu prior to compacting the 
next Lift of Zwe 2 mrmiJs in the chimney drain. Deviation h m  the specified width of the 
chunaey &ah JhJl not exceed plus 2 feet or minus 0 inch from the width shown on the 
plans. During coos~udoa .  the locadon of the centerline of the chimney drain shall be 
established and maintained by the Contractor for Location and drain width reference. Where 
Zone 2 material is shown for tzcnch or wall brldill or for drainage beneath the spillway 
floor, the thickness shown on the plnns is the mioimum 'Ibe mPximum thickness shall be 
approved by the Engines. 
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kimtain Zone 2 material free from din Zone 1 material, and other contaminadon throughout 
the construction. Avoid segregation during handling and placement Protect compacted 
materials md the overlying layer is placed or the project is accepted by the Owner. If traffic 
crosses the Zone 2 material. take whatever precautions are necessary to protect and repair aU 
damage prior to placing new fill miaftrial. 

If pipe is to be laid within t3l or backfill, firsr, till or backiill to an elevation 2 feet above 
top of item to be laid, then excavate the aenc4 install bedding as specified in Section 601. 
if applicable, and then place the p ip .  Finally, backfill envelope zone and remaining aench 
as specified in Section 601, before resuming filling or backfilling specdied in rlus section. 
No embankment shall be placed on the dam when pipes an being insdled or backfilled. 

Final lines and grades shall be consuuctcd to withk! a tolaaace of the least slgruficant 
number shown, but in no case greater rhan a tolerance of 0.1 foot Grade to estabhsh and 
mmtain slopes and cage as shown. Reverse slops an not permitted. Construct all 
earthwork on the dam up to Elevation 2163.5 prior to starting consuuction of the spfflway 
or stilling basin, unless approved by the Engineer. 

Replace excavation carried below g & d i ~ ~ ~  shown or established by Engineer as follows. 
For overexcavations beneath footiags and slabs on grade use concrete of suength equal to 
that of respective footing or slab. When  vation ion occurs beneath fill or backfii, use 
same material as qecSed for ovalying fiu or bachill. Trenches wth u n a u t h o d  
ovaexcavation shall have either concme slurry brcMU or granular pipe base material, as 
specified in Section 601 ard dirraed by the Enpineer. Autboriz#1 overexcavanon of uench 
stabilization material shall be as med in Section 601. At pamanent cut slopes (where 
overlying area is not to receive fill or boektill) that arc flat to moduatc staep (3: I, horizontal 
run: vertical rise or tlam), use ernhfiU If the slopes an steep, (staper than 3:1), correct 
overexcavaaon by uansitioning betwao overcut  rea as and designed slope adjo~nrng areas, 
provlded such cumng d m  not exand offsite or outside easmvnu and right-of-ways, or 
adversely impact existing facilities, adjacent propay, or completed work. BacidUing 
overexcavated soecpdoped rreps is prohibited unkss, in Enginds opinion, backfii vnil 
r e w  stable, and ovcrexcavued mataid is rcplrcrd aa compacted earth fiu. 

Excavate handle and pLce muerial from required C X C I ~ ~ ~ ~ I M  so as to produce fill free from 
rocks larger thrn 3 inchq hm roots md other organic mamr, ashes, cinders, crash, debns. 
and othw dduuious mrtairls. Mnmkl coatahkg more than 10 pacent gravel particles is 
u n a c c ~  Mi.wUead mPtsrinl for the embnnhnmt so tbae an no lenses, pockeu. layers, 
or accumulrtioas of a d  that fill is uniform raoss the dam or perimeter embankmenr 

sub sect&^ 21131 Flairlr Gnding 
The dam and detention basin rnas shall be graded as rcquircd to leave a smooth appearance 
confomung to the general shape and noss ~ 0 0 s  indicated on the plans. Limu of graded 
areas shall uans~tion to natural ground resulting in gradual slope uansitions and poslave 
dramage as indicated by the contours shown on the plaas. .- 

COMRACT FCD 95-02 PAGE SP 12 OF 53 



. .-" -.- ---- .. -. 0' 

Compaction Equipment 

~orn~acdori~&ui~ment for the rnisceUaneous fills and saucture backfill or trench backfa not 
in the dam embankment shall be of suitable rypc and adequau to obtain the relative 
comoaction sbecified, and shall vrov~de satisfactow breakdown of materials to form a dense 
fd. '~elecdon of proper compachon equipment is tde Contractor's responsibility. Compaction 
equipment shall be operated in saicz accordance with the manufacturer's msaucnons and 
r&o&nendations. Equipment shall be maintained in such condition that it will deliver rhe 
manufacturer's rated camactive effort If inadcauate compaction is obtained, larger andlor 
different types of additiokd equipment shall be p-mvided by the Contractor. c and-operated 
equipment shall be capable of achieving the specified compaction. Compaction of all 
materials shall k by mechanical means. Traditional methods of "jetting" or flooding" wtU 
not be permitted. 

Compaction equipment used for compoctiag Zone 1 mataiai and perimeter fills shall be a 
heavy-duty self-propelled vibratory tamping shccps foot roller, adcquate to break down, mix, 
and knead borrow material into a dense, uniform e m b a h n t  Roller travel sped shall not 
exceed 5 miles per hour. 

Compaction equipment for compacting the Zoae 2 rnaterinl shall be a vibratory drum roller. 
The static weight of the roller sball be at least 8,000 pounds. 'Ihe dynamic force shall be at 
Least 16.000 pounds and an applied force of not less than 5,000 pounds per foot of drum 
width. Roller shall be operated bawan 1.100 and 1.500 vibrations pa minute. The roller 
may be either towed or self-pmpelled; roller shall aavel at spetds not to exceed 2.0 miles per . . 

ho&. Alternative equipment may be used provided the Contractor demonsuates that dens~ties 
cuual to hose obtained with ihe mcilkd aauipmcnt can be obtained. If the Zone 2 marenal 
Isaplaced in oenches or against ;lopes. eqhv'aknt equipment to that given above shall be 
used. Obtain Enginaa's approval of almna~vvc equipment at kast 1 week prior to using 
alternative equipment at site. 

Moisture Control 

Equipment for applying wlor  shrll be of a type and q d t y  adequate for the work and shall 
not leak. Irrigation equipamt for prcwemhg shall hove adequate control to adjust the 
application 88 aaasary fox obtaining the specified moisfun content Trucks or other 
vehicles Cor water spnwfing sbnll be e q q p d  wih a pnssrrrized distributor bar or other 
devices with adapatc co~lrol of p r c s ~ ~ ~  to ensue uniform application. Equipment for 
mixing and dying out mrnial shall consist of bldes, discs. or other equipment as necessary. 
Water used for moistwe conditioning &all be fne of hazvdous or toxic contaminanrs. or 
contaminants deleterious to propa compaction. 

When the materials in the borrow arcas or the dam foundation am are below optimum 
m o i s ~ e  content. they shall be conditioned to the proper moisture content in the borrow areas 
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and required excavation area before excavation. Moisture shall be introduced into the borrow' 
areas by irrigation sufficiently in advance of excavation and embankment operations so the 
moisture has rime to penemu and uniformly condition the soil. Rewetring of the borrow 
area is recommended to provide uniform moisture in the Zone 1 material. 

When rnoisnm is introduced into the bomw areas. required excavaaon area. and 
embankment foundation area. care shall be exercised to moistea the material uruformly to 
produce the required moisture content avoiding both excessive runoff and accumulation of 
water. The Conuactor is cautioned to carefully conuol the application of water and check 
on the depth and amoqt of water penemtion during application so as to avoid applying too 
Little or too much water. Contractor shall make altowances for water loss during excavaaon, 
mansportation, and placing operations. Supplrmentary wata shall be added to the material 
by sprinkling the surface of the borrow area @or to excavation m rhe extent possible or on 
the embanhnent surface if material has dried. h h  hya of embankment shall be 
conditioned by discing and application of additional water to prepare rhe surface to receive 
the next layer of fill. If borrow area or required excavation kcomes dry, re-irrigate to the 
proper moisture content Surface of embanLment shall be maintained in a moist condition 
until the next lift is completed. 

Lf there is excessive moisture in the borrow area or required excavation, reduce the moisture 
by selective excavation to secure the dria mataials; by excavating and placing in temporary 
stockpides material contaioing excessive mistun; by excavafhg draioage ditches; by allowing 
adequate additional time for curing or drying by d o n  discing; or by other means. 

The Contractor shall excavate d i c i a ~ t  suitable muterial from the borrow area to complete 
the work under these specifications regpdleu of whaber overly wet conditions encountered 
are caused by groundwater, precipitation, ovairrigation, difficulty of draining, or for any 
other reason. 

During placement of embankmot, the moisture contmt of dn underlying layer shall be 
maintained wit& the m g e  for embealrment as spcded. 

Previously placed muerinls not meeting the m e d  water content and dry density 
requirements, as &remined by the Engincds lests, shall be reworked and retested until the 
specified moisture content md density me obmiocd. If prmiously compacted and accepted 
material falla outside of the mge of placemnt moism conants, the Contractor shall 
rework the 6ll ad rrcomprct to the q e d e d  densities. Reworkiog may include discmg, 
removal, rrhmdling, moisaaidng, myiog, ramditioning. or combinations of these or other 
mechanical procedures. 'Tbe use of adrtlixMe is prohibited 

The moisture contained in the embsnLment mnmiPls d w b a  cornacting shall be 
distributed uniformly throughout the layer of material being compact& me allowable 
ranges of placement water content an based on design considerations and shall be within 
the-following limits: 
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Range of Placement  moisture Content 
Material % Drv of O~t imum % Wet of O~t imum 

Zone I .  Embankment 
Zone 2, Drain and Chimney h a i n  

When the moisture falls outside the moisture content Limits specified above. the Conuactor 
shall immediately make adjusancnts in procedures as necessary to maintain the water content 
within the specified Limits. 

Compaction of Zone 1 

The initial 3 feet of Zone 1 embaokment shall be placed on prepared ground surface. blended. 
and leveled to the specified Lift thichess. When the specifed moisaue content is disaibured 
uniformly through the layer, it shall k compacted to a minimum of 98 percent relative 
cornpaction. Scanfy the top surface prior to plrcing each lift with a disc. 

Above the initial 3 fwt of embanlmrcnf ofia each layer has ban placed, scarified. and 
leveled to a 10-inch thick loose layer befo* compaction includiog thickness of previously 
placed layer loosened by discing, and the specified mistwe content distributed unrfonnly 
throughout the layer, it shail be compacted with tbe specified tamping foot roller operated in 
accordance with the maoufmurcr's &(M; howeva, speed shall not be more than 
5 miles per how. When compacted, tbe dry Ar?ngity of tbe Zooc 1 m a W  shall be d o r m  
throughout the depth of thc laya. Pures of tbe row shall be carried out so that the 
compactive effon is uniformly distrihed in r sysmnatic ova  rhe entire layer. The 
specified minimum relative compaction is 95 percart with the average of the most recent five 
tests at least 98 pacent nlptive compadoa 

Compaoion of Zooe 2 

After each hya of mueri.l hu ken plrcd id leveled to a uniform thickness of 12 mches, 
moisten as meciiicd. md coawct with tbt vitxuo?y roller hereinbefore s d e d .  Roller 
shall opa;ued in accdwih the m u f k s  rcco-don; h&eva, the speed 
shall not ex& 1-b2 miles per hour. Passes &all be carried out so that the compacaon 
effon is uDifomrly dbrihed in a systematic maaw o v a  the entire laya. The Zone 2 
material &dl be compacted to at l a s t  95 percent relative compoctioo. 

Detenaon Basin Perim*er Embankments 

Miscellaneous fiu maw in the detention basio area shall be compacted to at least 
95 percent relative compaction No mioimum running average above 95 pacent is required. 
%%en the density is less b o  rhat spcci!ied, the Contractor shall immediately make 
adjusanents in procedures as necessary to maintab the dry densiry within the specific h u .  
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Road A and Road D 

Fills not designed to retain water as pa13 of the dam shall be compacted to at least 95 percent 
relaave compacaon. Use specified Zone 1 material for fill. Compact 8-inch m;uclmum loose 
Mts w~th  mouture content as specified. 

Foundation Stabilization Material 

Foundation stabilization material shall be crushed rock or pit run rock, uniformly graded from 
course to fine, free from excessive din and other organic material, and maximum 2-1R-inch 
pamcle size. This material will be used outside the dam footprint in the new sewerline ~f 
unsuitable material is found below the pipe base zone. 

Subsection 211.4 Tasts 
Add the following: 
All tests necessary for the Conaactor to locate acceptable processed material shall be made 
by the Contractor. Certification that the material confomrs to the specification rquirements 
along with copies of the test results &om a qualif~ed commacial testing laboratory and 
representative samples of material shall be submitted to the Engineer for review at least 
30 days before the material is required for use. All mntaial samples shall be furnished by 
the Contnctor at the Conoactor's sole expense. Samples shall be representative and be 
clearly marked to show the location of the source of the mntaial and the intended use on the 
project Sampling of the processed maadat shaU be done by the Conarctor in accordance 
with ASTM D75 including app&ixes. Notify the Engker  at least 48 hours prior to 
sampling. 'I~Ic Engineer m y ,  at the Engineer's option, observe the sampling procedures. 
Tentative acceptaace of the processed muairl shn be M on an inspection of the source 
and processing method by the EngiDeer and/or the &ed test results submitted by the 
Conuactor to the Engineer, at the Enginar's discrelion. No pmxscd materials shall be 
delivered to the site unril the proposed source and processing methods and materials tests 
have been tentatively accepted in writing by the Enginex. Final acceptance will be based 
on rests made on samples of mataial Ellaa from the completed and compacted course. 
Contractor shall makc u necessary to conaol the qurlity of the compacted embankment 
according to these specScati01w. Engineer will mke jldepmdent tests for acceptance of the 
completed portions of tbc w o k  All testing for final pcceptuKx shall be paformed by the 
Engineer. 

Submit tbe following pD the En- for approvpl: 

Imported materials for new sewer pipeline-20 pounds of each mtniaL 
Zone 2 drainage material-20 pounds. 

. - 
Oualitv Control Subminals: 
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1. Catalog and manufacturer's data sheets for ai l  compaction equipment 
2. Cerdfied test results from independent testing agency demonstrating that imported 

materials meet these specifications. 

Dunng prducrion of imported material. test as follows: 

1. Zone 2 Drain Material: 1 gradation per 75 cubic yards with minimum 1 per day and 
1 sodium sulfate soundness test and 1 abrasion test per 100 cubic yards. 

2. Aggregate Base Course: 1 gradation p a  75 cubic yards with minimum 1 per day. 
3. Foundation Stabilization Rock: 1 gradation pa 50 cubic yards. 
4. Granular Bedding, Class B: 1 gradation pa production site. 

If variation in gradation is occurring or if material appean to depart from speciiications as 
it is being prod;ced. the outof-specification ma~rial;hau be rcpr&essed unk all stockpded 
material complies with these specifications. If test results during placement indicate matenal 
does not meet specification requirements, terminate mattriai placement until corrective 
measures are taken. Remove material placed in work that does not meet specification 
requirements. Provide Engineer with a l l  test results prior to mansporting material to jobsite. 

-Q: TestP:e Engineer will pafonn in-place density wu in accordance with 
ASTM Dl55690 and D2922-81. Moisture content will be determined by using either the 
nuclear gage or by oven dry mMhods. Alha t ive  merhods of density and moisture content 
determination may be used at the M o n  of the Engineer if approved by the Arizona 
Depammnt of Wata Resources. Testing lccations and hquency shall be at the discretion 
of the Engineer based on the Coastmaion Quality Assurance Plan. Conaanor shall make 
test excavadon and compact tras disMbed as requested by the Engineer. 

Subseaion 211.6 PIyment 
Payment for constructing the be dam d a m n t  to the dimensions shown on the 
Drawings will be rmde unda the prices bid for each of the rrspective items. Such payment 
shall be full compnwdon for all labor, equipment, and moterials required for the complete 
construction of the dam's cmbmknmf 
BID ITEM 211-1 - FHA CONSTRUCIION (ZONE 1 MATERIAL) 
BID ITEM 211-2 FIU. CONSTRUCTION (ZONE 2 MA-) 
BID ITEM 211-3 GRADING 

SECTION iZO RIPRAP CONSTRUCTION 
Riprap shr l l  confam to b e  requinments of Section 220 of the MAG Uniform Standard 
Speciticacicm except u modi6ed k i n .  
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Subsection 220.41 - Plain Riprap 
Riprap downstream of the sdlling basin shall be hand placed within 5 feet of the concrete 
snlling basin wall, and at the gated cnaance area where voids are to be Med with Zone 1 
material as shown. Riprap may be dumped in other anas where required. 

Hand placed riprap shall consist of stone using material spacified in Section 703 of these 
special provisions and using equipment to manipulate and denslfy the rock. Avo~d 
segregation by mixing rocks as required to minimize voids. For the gated enaance area. hand 
place riprap and Zone 1 material together in lifts. Tamp andlor rod to ensure voids are 
properly fded. Place Zone 1 rnavrial ova  the top 12 inches of the area for a dnving 
surface. 

Subseaion 220.8 - Payment 
Payment for riprap consauction complete shall be paid to the neat lines shown on rhe 
Drawings at the price bid per cubic yard in place. No payment will be made for placing the 
soil into or over the riprap. 
BID ITEM 220 - RIPRAP 

E N 
Reparation of excavated areas aad subgdc  shall conform to Section 301 of the MAG 
Uniform Standard Specifications except as mod54 henin. 

Subsection 301.1 - DacripLioll 
Add b e  following: 
This section includes subgrade preparation of the dam foundation, basin perimeter fills, and 
road fills that could retain warn up to Elevation 2163.5 and all orha road fills. 

Reoared Ground Surhce: Ground slaf.ce 50 completion of clearing and grubbing, 
excavation to grade, lid scPificlrion and co@or~ of subgdc. 

-: AsddiDed in Section 211. 

-. Layer of existing soil afm complerion of clepring, grubbing, prior to placement 
of M or roadway aggregate base course. 

Roof-Rolling: Testing of subgrade by cornpactive effort to identify areas that will not 
suppon the future loading without excessive settlement Roof-rolling shall be accomplished 
inroad areas with a loaded 10-cubic yard dump mck or equal approved by the Engineer. 
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Subsection 301.2 - Preparation of Subgrade 
Add the following: 
Noafy the Engineer when road subgrade is ready for compaction or proof-rolling or whenever 
compaction or proof-rolling is resumed after a period of extended inactiviry. Repare 
subgrade *hen unfrozen and free of excessive water. When adding watcr to moisten dry 
subgrade. mix to make moisture content unlfonn throughout For d r p g  out wet subgrade, 
aerate material by blading, disking, harrowing, or ohm methods, to hasten drying process. 

After completion of foundation excavation for dam structures. and detention basin perimeter 
€is to tlhe satisfaction of the Engineer and the representative of the Arizona Depamnent of 
Water Resources, Dam Safety and Rood Engineering Unit, and prior to N1 consaucaon of 
the dam. scarify, moisture condition. and compact the 12 inches of nadve ground beneath the 
excavation surface to at least 95 percent relative compaction in accordance with ASTM D698. 
All compaction of foundation must k wirnessed and approved by the Engineer. Any 
disturbance to the compacted surface shall bc repaired knmsdiately prior to placing overlying 
€I. 

If foundanon becomes disturbed or loosened prior to piscement of overlying fill material, 
remove al l  unslutable macerial until the foundation is approved by the Engineer and 
recompact to at least 95 percent relative compaction. 

Subsection 301.3 - Relative Coaapctioa 
Add the following: 
Keep subgrade fra of warn, debris, and foreip m~rtet d u h g  compaction or proof-rolling. 
Bring subgrade to proper grade and cross &on and uniformly compact surface. 

Do not use sections of prepand ground surface as haul roads. Rotcct prepared subgrade 
from aaflic. Maintain prepand ground s w f m  in finished condition undl aggregate base 
course is placed. 

For compacting areas urda roadways, compact the uppa 12 inches of the subgrade to a 
minimum of 95 percent relative compsccion as demmined in accordance with ASTM D698. 

Roof-roll subgrade to detect soft or loose s u m  or unsuitable material, as determined by 
Engineer. If soft a 10- slbgnde is found, adjust moistuxe content and mompact or 
overexcavloc as spedkd in Sections 204 and 210, and replace with suitable material. as 
specified in M a  211. If unsuitable Muerioi is fourd. ovacxcavate as specified in 
Sections 204 md 210. rrd replace with suitable mamial from the excavation, as specified 
in Section 21 1. 
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Subsection 301.8 - Payment 
Reparation of subgrade under the dam, earthfis, and roadway subgrade shall be pald for at 
the lump sum price bid. 
B1D ITEM 301 - S U B C U E  PREPARATION 

SECTION 310 UNTREATED BASE 
Aggregate base course marenal for roadways shall conform to Section 310 of MAG Uniform 
Standard Specifications except as modified herein. 

Subsection 3103 - Deficiency: 
Replace this section with rhe following: 

When in the opinion of the Engineer thae is reason to believe that a deficiency in thichess, 
or an excess of plasticity exists, additional aggregafc base course material shall be placed. 
Such comctive measures shall be at no additional cost to the Owner. 

Subsection 310.4 Payment 
Replace the section with the following: 

Aggregate base course mat& shall be measured to the neat line as shown on the Drawings 
to the nearest squan yard of full depth (4 inches) base course mataial. Payment shall be 
made at the unit price bid, and shall be full compensation for the placement and compaction 
of the roadway base matairl complete in place. 

BID ITEM 310 - AGGREGATE BASE COURSE (+INCH) 

ION 350 - REM 0 V AL OF EXISTING IMPROVEMENTS SE 
Removals shall conform to M o n  350 of the MAG Unifom Standard Specifications 
except as m&ed haein. 

Subst?cti~a 350.1 Du&~~~oII  
Add the following: 
The work unda this s d o n  s t d l  include a k o d o m ~ ~ ~ t  of the existing 10-inch VCP sewerline 
and manholes as shorn oa the plrns and as specified herein. 
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Subsection 350.2 . Construction Methods 
Add the following: 
-: 

-. 
Where existing sewertine is to be removed, excavate soil ova  pipe and stockpile at least 
10 feet away kom side of wnch. Remove pipe and underlying granular material down to 
undisturbed native soil. Ux hand tools where required to remove all loose or contaminated 
material. Obtain Engineer's approval prior to placing concrete slurry in accordance with 
Subsection 615.9. AU pipe to be m o v e d  shall be disposed of offsite in accordance with 
state and local requirements. 

Where sewerline IS abandoned in place outside of dam footprint flush and install permanent 
concrete plugs in ends of pipe as shown on the plans. Plugs shall be watertight and capable 
of withsmding internal and external pressures without leakage. BackEU excavaaon w~th 
excavated material compacted to at least 95 percent relative compaction. 

Manholes shall be abandoned as indicated on the plans. Remove the cop 5 f a t  of manhole 
riser and cone. Backtill manhole with ABC moistened and tamped to minimize senlemenr 
Manhole covers, cones, and casdngs shall be salvaged for reuse by rhe T o m  of Wickenburg. 
Contact the Town Public Works Depamncnt for pickup. 

Subseaion 350.4 Payment 
Payment for the abandonment of rhe existing l W i h  VCP sewa pipe and manholes as 
specified and shown on the pisns. will be made at rhe lump sum price bid. and shall be full 
compensation for compkte trench excavation, removal, ba&iU with concrete slurry and other 
work as required. 
BID lTEM 350 - REMOWABANDON SEWER 

SECTION 405 - MON- 
Monuments shall conform to Section 405 of the MAG Uniform Stnndard Specifications 
except as m U e d  haeia. 

Sub%tioa 405.1 - Deacriptioa 
Add the foIIowing: 
Settiemeat monuments stdl coosht of bnss caps in O C C O ~  with MAG Standard 
Details 120-1. Whn sntlanent m o n ~ ~ l l t s  arc ploccd on 6U, instabion shall conform to 
Detail 120-1 Type B. Monuments on concme mucams shall use Type B brass caps set m 
the concrete. ff aps are not set when comnte is placed, dKn holes shall be drilled and brass 
caps set ia concrete with epoxy approved by the Enghca. Conaaftor shall perform level 
survey wthin 10 days of completing installation of mPrkers to neanst 0.01 foot using pro~ect 
benchmark. S w e y  notes dull be provided to En*. 

Subsection 4055 Payment 
Payment for xn lemnt  monuments shsU be made on rhe basis of the price bid for each. 
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BID PE,M 105 - SETTLEMENT MONUMENTS (MAG 120-1, Type B) 

SECTION 420 - CHAIN LINK FENCE 
Cham link fence shall conform to Section 420 of the MAG Uniform Standard Speclfications 
except as modified herein: 

Subsection 420.1 - Description 
The work under this section consists of consmcfing new 6-foot chain link fence and gates 
on the perimeter of the connete spillway and stilling basin as shown. 

Subsection 4205 Payments 
Payment for installation of new &foot chain linL fence shall be made on the basis of price 
bid per hear foot, and shall k full compensation for the installation complete including 
fence, gates, breakaway, fence posts and fence mount3 embedded in the concrete s m c m .  
BID ITEM 420 - CHAIN LINK FENCE (&FOOT) 

S- 
Add the following Section 421 - WIRE FENCE to the MAG Uniform Standard 
Specifications. 

Subscrti~O 421.1 . m p t h  
Four-srrand, smooth win fence shall be inst8Ued around the project site as shown. 

Subsection 4213 Meaaurrwat 
Fence will be measured by the linear foot in plau.. Gates, openings, and terminations wdl 
not be measured and shall be considered incidental to the fence. 

Subsection 4213 - P a m  
Payment for wire face shrll k mrde on h e  basis of the unit price bid per linear foot. 
BID ITEM 421 - WIRE FENCE (QSIIUM)) 

S S  
The pmpation and megaadon by seeding of areas dishakd by constfurxion and areas to 
be landsclped shll confam to Section 430 of the MAG Uniform Standard Spec~ficanons 
except as modifid k e h  

S U W W  4303.1 - d Ia-PLa WI 
Add the following: 
The areas to be seeded shall be cultivated to a minimum depth of 3 inches. Finished surfaces 
shall be left in a roughened condition as approved by the Engineez. 

Rocks larger than 6 inches in diameter, uash, weeds, and other debris shall be removed or 
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disposed of as directed by the Engineer. 

Seed bed preparation shall be discondnued when soil moisture conditions an not suitable for 
the preparaaon - of a satisfactory seed bed as d e h e d  by the Engineer. 

The fertilizer (ammonium sulfate, 21% elemental niaogen, or its equivalent) shall be dry 
broadcasted at a rate of 80 pounds per acre with uniform coverage and cultivated to a depth 
of 3 inches. The application method shall be approved by the Engineer. 

Subsection 430.3.2 Seeding 
Add the following: 
The appropriau seed mix shall be applied in anas designated on the plans. AU seeding 
operations shall be performed in such a manna rhat the seed is applied in the specified 
quantities uniformly on the designated areas, The method and rate of seed application shall 
be as specified in this section. Seeding shall be completed within 2 days after approval of 
the in-place soil preparation is given. 

Designated areas shall k seeded by hydro&g method at tbe following rates: 

.seed ~ i x  - ~wenty-two (22) pounds of Pure Live Seed (PLS) per acre. 

.s& ~h u~ - seven- (17) p o d  of Pure Live Seed (PLS) pet am. 

The following materials shdl be combined to form a seed mulch mixarn for application: 

1. 200 pounds of faciti?a (16-204) pa (MAG 793. 

2. 2,000 pounds of wood film mulch pa aa?. Tbe wood fib shall k natural wood 
fiber heat processed in such a mumex so tbDt it does not contain any growth 
germination inhibiting fsc~on. 'Ihe fiber shall be dyed green to allow visual 
monitoring during appWoa. 

3. 100 pounds of pa icrr, T- W be psyLlium-besed organic 
tackifiu h t  contlin, no growth inhibimrs, is nontoxic and biodegradable, and 
Wiu mset or Gxcesd the fouowing spedalions:  

a Fikr: Nothrhrn4pacent 
b. Rocdn: Not less than 1.5 pacent 
c. Ash: N o t g n a m t h a n 3 p a c m t  
d. pH: 6.0 to 8.0. 
e. Settleable Solids: Not tban 5 pacent 

4. The seed mix shall be as specified in this secrion. 
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5 .  Sufficient water shall be added to the mulcNsetd mix to form a homogeneous 
mixture capable of bemg applied by commercial hydromulching equipment. 

The homogeneous mixme shall be applied to the setding anas by means of 
hydraulic-type equipment which shall provide condnuous mixing and agitation to the 
mixture of water, fertilizer, setd, and wood fiber. The mixture shall be applied through a 
pressure spray distribution system providing a continuous, nonfluctuadng discharge and 
delivery of the mixture in the prescribed quantities on the specified areas. 

The Conuactor shall provide, on q u e s t  for the Engineer, past performance data that 
indicates his equipment and procedures arc suitable or shall demonsaue his performance. 
The Engineer has final approval as to equipment and procedure. 

Seeding mixture and the application rates are listed below. Seeding rates an specified in 
pure live seed quantities (PLS). h y  changes to the Jeed mixture by substitution of any 
alternative species shall be approved by the Engineer. 
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Sporobolus Cryptandeus 
Sphaeralcea Ambigua 
Baileya Multiradiata 
Bouttloua Arisncdoides 
Lupinus Arizonicus 

Subsection 430.10 - Me~l tcment  md h ~ m c n t  
Preparation and revegetation by seeding of tbe project site as described in this section and 
as shown shall be measured to the neamt a~?e, a d  paid for at the price bid per acre. 
BID ITEM 430 LANDSCAPING AND P L m G  

c s  
Sauctural concrerc shall confonn ta Section 505 of the MAG Uniform Standard 
Specifcations except as d e d  herein. 

Subsection 505.1 - Drscriptioa 
Add the following: 
The work under &is d o n  shall include frnnirhing all e, labor. and equipment for 
the consrmcaon of the c o w  spillway, stiUing bssin, inlet and outlet structures for the 36- 
inch outlet drab pipe, slide g u e  lcautor mount pdestals and miscellaneous concrete 
srmctures as ohown on tbL p k  'Th slide gate for the outla works shall be installed in 
accordance with Sccrioo 788. 

Shop Dnwings shrll be submitted for the following: 

1. Product ha: Admixture& bonding agent bond breaker, pouts, and parchg 
mrrrirls, 

2. Design I)rP: Co~crete mix designs signed by quaIiFed mix design- as s u p p o d  by 
pcrfommce hutory as pa ACI guidelines. 

3. Placement Drawings: 
a Concrete, identifying l & a  of each type of constmaion  join^ 
b. Reinforcing steel. 

4. Gradation for coerse and fine a g g n g w ,  and combined togctha. List grabgs. 
percent passing thmugh each sieve &. 
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5 .  Plastic Type Water Stops: Details of splices to be used and method of securing water 
stop in the f o m  and supporbg water stop so as to maintain proper orienraaon and 
location during c o n m u  placement 

6. Consmction Joinu: Layout and location indicating type to be used. 
7. Joint fillers. 
8. Performed control joinu. 
9. Water stop. 

Formwork, falsework, and shoring designs shall be prepared by an Engineer licensed in the 
State of Arizona. 

Do not backfdl against walls until concrete has obtained 28-day compressive strength. Place 
backfill simultaneously on both sides of wall, where required, to prevent Merennal 
pressures. 

Subsection 5053 - F o r m  
Add the following: 
Formwork shall be designed in accordance with ACI 347-89 and ACI 318-89 to provide the 
concrete finishes. Joints in forms shall be watertight Limit panel d e k t i o n  to If360 of each 
component span to achieve toieninces specified. 
Wall forms shall k made of plywood hard plastic 6nished plywood, overlaid waurproof 
particle board, or s t a l  in "new and undamaged condition, of suflicient srnngth and surface 
smoorhness to produce specified finish. 

Form ties shall k made of steel. Thc qmadex inserts sball k conical or spherical type and 
designed to maintain positive contact with farming mamid. Use inserts that will leave no 
metal closer than 1 inch to concrete tarface when fonns, insen$ and fie ends are removed. 

Water stop ties shall k used for all walls as follows: 

1.Integrai ueel warn stop 0.103 inch thick and 0.625 inch in diameter tightly and 
continuously welded to tie. 
2.Neoprene water stop 3/16 inch thick and 15/16 inch in diamaa whose center hole is 
li7. diameter of be, or a wlded plastic wata stop of comparable size. 
3.Water stop shall be oricntsd papeodicuh to tic and symmetrical about center of ae. 
4.Ties shall be designai to p e n t  mmtion or disMkDce of center portion of tie during 
removal of a d s  md to prevcot wota leaking along tie. 

Unless ofbuwisc specificQ follow the applicable recom~lldations of ACI 347-89 for 
erecting fonns. 

For wall ions,  do not reuse forms with damaged surfaces. Also, locate form ties and jornts 
m an uninterrupted panern for snooth and uniform surface. Inspect form surfaces pnor to 
installation to ensue conforma~ce with specified tolemuas. R'o'vide forms wth tolerances 
rn accordance with ACI 347-89 and ACI 318-89. For straight v d c a l  or horizontal wall 
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surfaces. flat planes shall be wirhrn 1/4 inch in 10 feet or within 1 inch from top to bonorn 
for walls over 40 feet high. Depressions in wall surface shall be a midmum of 5/16 inch 
when 10-foot saaightedge is placed on high points in all directions. 

~ u b s e c t i o h 5 0 5 ~  - Placing Reinforcement 
Add rhe following: 
Unless ochemse specified, place reinforcing steel in accordance with CRSI Recommended 
Ractice for Placing Reinforcing Bars. 

Subsection 505.6 Placing Concrete 
Add the followu~g: 
Place concrete in a c c o ~ e  with ACI 301-89. Prior to pladng concrete, remove loose so11 
and water from excavation and subgrade and debris and foreign marerinl from forms. Obtam 
Engineer's approval of subgrade before placing reinforcing steel. Check n m f o m g  steel for 
proper placement and comct discrepancies. Before depositing new concrete on old concrete, 
clean surface using sandblast or bushhammer or other mechanical means to o b w  a 1/4-mch 
rough profile, and pour a cemmt-sand grout to minimum depth of 1R-inch ova  the surface. 
Ropomon 1 part cement to 2.5 pans sand by weight Maximum vertical drop to final 
placement shall be 6 f a &  when not guided with chum or otha devlces to prevent 
segregation caused by impact with reinforcing. Do not use aluminum pipe or alummum 
conveying devices. -_ 
Steps performed in prepamion for placing concrete shall meet requirements and 
recommendations of AC1304R-89 and ACI 301-89. except as modif14 herem. Ends of 
chutes, piping, hopper g a r s  and otha pointa of concrete discharge throughout the conveymg. 
hoisting, pumping, and plrcing system shll be designed and atranged for concrete to pass 
without becoming segngated. Do ot chutes longer th 50 f a t  The rmnimum slopes 
of chutes shall be angled to allow concrete to radily flow without segnganon. Conveyor 
bclts shall be approved by Eagiaea: wipd  clan with device which does not allow m o w  
to adhere to beif: and conveyor belts and chutes covered. 

Rovide standby pump, Comreym system, crure and c o m t e  bucker, ox other system onsite 
dunng placmg, for adcquue redundancy to ensure coaipletion of concme placement wlthout 
cold jolnts in case of a primrry placing equipment breakdown. Minimum pump hose (condlut) 
diameter shall be 4 iOchca Replace punping equipment and hoses (coaduts) that are not 
functio&g propaly. 

Limit size of ach p-t to allow for srnngrh gain and volume change caused by 
shinhgc. Whae expulsion joints or control joins are not shown or where expansion joints 
or conaol join8 am spaced at more rhaD 60 feu, or where wall e x p s i o n  or conuol joints 
are spaced more than 30 feet kom wail cornas or intersections, provide intermediate 
consmction joints at muimum sp&3ng of 30 fkr Should plafemcnt sequence result m cold 
joint, insd l  water stop in joint 

Minimum time between adjacent placemenu shall be 14 days for conuol joints and 
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consuuction joints, and 3 days for expansion joints. 

Consolidate concrete with internal vibrators with minimum frequency of 8,000 cycles per 
minute and amplirude required to consolidate concrete in section being placed. Rovide at 
least one standby vibrator in operable condition at placement site prior to placing concrete. 
Consolidation equipment and methods shall conform with the requirements of ACI 309R-87. 
Rovide sufficient windows in forms or limit form height to allow for concrete'placement 
through windows and for visual observation of concrete. Vibration consolidadon shall not 
exceed a distance of S feet from point of placement Vibrate concrete in vicinity of joints 
to obtain impervious concrete there. 

When vibrating concrete, apply approved vibrator at points spaced not fanher apart than 
vibrator's effective radius. Apply close enough to f o m  to vibrate surface effectively but not 
damage form surfaces. Vibrate until collcnte becomes uniformly plastic. Vibrator must 
penetrate fresh placed concrete and into previous layer of &esh concrete below. 

Subsection 505.6.1 Joints 
Add the following: 
To new concrete wall horizontal consauction joints, thoroughly clean and saturate joint with 
water. Cover horizontal wall surfaces with mbimum 2 inches of =out. as s ~ ~ ~ ~ i f i e d  in 
Section 732, and immediately place concrete. Limit concreu Lift plac& imrnediauly on top 
of grout to 12 inches thick Thoroughly vibrate to mix and consolidate grout and concrete 
together. 

To old concrete (grew than 60 days old), mcchPnially roughen existing concnte surfaces 
to a clean, rough surface using a"Bluuac" by Wbeclokator-Frye, Inc.; or "Porta-Shotblast" 
by Nelco Manufacturing Corp. to %move exisba conmete surface, and provide a rmnimum 
roughness profile of 1 / 4 i h .  Saauao: surface with water for 24 hours, cover with 2 inches 
of grout, and place grout as specified for new c-. 

Expansion, consauction. and conad joints stdl be conmctcd as saaight joins and made 
either vertical or hcuhotal Coaaeo plscemmt stdl commnce after the joint pnparahon 
is complete. 

For c o n s ~ o n  joints, prior to plrcement of abutting concrete. clean contact surface by 
removing IaitMce and spillage &om reinforcing steel and dowels. Then roughen surface to 
a minimum of l/dinch amplitude by either sandblasting after the concrete has fully cured. 
water bluting pfm the conaetc has psmPlly curd, or if the comu is green, cutting the 
fresh c o w  with high pns~ure water and hand tools. Perform cleaning so as not to 
damage warn stop, if one is prcsenf 

For expansion joint without pourable filler, pnpan surface by coating concrete surfaces 
above and below plastic water stop with bond breaker. Do not d_amage water stop. 

For control joints, locate ninfon:ing and dowels as shown, and install PVC water stop. 
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Concrete surfaces shall be denx and smooth. Repan surface by coating concrete surfaces 
above and below plasric water stop with bond breaker. Do not damage or coat waur stop. 
F m s h  c o m t  type and size of reinforcing and dowels. 

, -. 
Join water stops at intersecdons to provide continuous seal. Center water stop on joint. 
Secure waur stop in correct posirion to avoid displacement during concrete placement. 
Repair or replace damaged water stop. Place concrete and vibrate to obtain impervious 
concrete in the vicinity of all joints. For joints in slabs, make sure drat the space beneath 
plastic water stop is completely fded with concrete. Also, during concrete placement. make 
a visual inspection of the entin water stop area Limit concrete placement to elevation of 
waur stop in f ist  pass. vibrate the concrete under the watcr stop, lift the water stop to 
contirm full consolidation without voids, then place remaining concrete to full height of slab. 
Apply procedure to full length of plastic water stops. 

Plastic water stops shall be installed in accordance with manufacturer's written insmctions. 
Splice in accordance with the water stop manufacturer's written instructions using a 
thennostatically conuoUed heating iron. Butt splice &ss spcci!ically detailed otherwise. 
Mow at least 10 minu- befom h e  new splice is pulled or s m h d  in any way. F i shed  
splices shall provide a cross section that is daw and frec of pomsicy with tensile strength 
of not less than 80 percent of the unspliced mamiah. Wire looped plastic water stop may 
be substimted for plastic wam stop. 

Remolded joint filler sh.ll be suf!icieat in width to compktely 6U the joint space w h m  
shown. If a water stop is in the joinf cut premolded joint filler to butt rightly against the 
water stop and the side forms. Recut pnmolded joint filler to rhe rcquind depth at locanons 
where joint filler or sealant k to be applied Form cavitia for joint 6Uer with eithcr precut. 
premolded joint Bllu, or smooth removable rccwatdy shspad material. Vibrate concrete 
thoroughly along the joint form to produce a dense. smooth surface. 

For bituminous-type pranolded joint filler, drive nrik approximately 1 foot 6 inches on 
center through the We, pria to irutahg, to provide anchorage embdmnt  into the concrete 
during c o n a t e  plscuna~t Secure pnmolded pint filler in forms bcfon concrete is placed. 
Install in wplhwrya a cblllgcs in -00, u intascstioils, at each side of dnveway 
entrances, and at 4,foa intsn.k murimrrm 

Install c d  md lubhtcd steel expansion joint dowels panllel to wall surface and in m e  
horizontal podboa papendicPlrr to the joint in both p h  Pod section view, so as to p e m t  
joint to nprnd or c o n w  without bending the dowels. SaYn dowels tightly m forms w~th 
rigid ties. I d  reidordog steel in the coacnoc as s h o w  to protect the concrete on each 
side of the dowels and to rrsisr my f o l ~  created by joint movemenr 

Reformed control joints s W  be as spcded in S d o n  730. 

Steel expansion joint dowels shall be as speciiied in W o n  731. 
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Subsection 505.6.2 Adverse Weather Concreting 
Prepare ingredients, mix, place, cure, and protect concrete during hot weather in accordance 
with ACI 305. 

Repare ingredients, mix, place, cue, and protect concrete during cold weather in accordance 
wlth ACI 306. 

Subsection 505.8 - Curing 
Add the following: 
Use one of the following methods as approved by Enginea. 

Walls shall have only water c~lring procedures used Method 1: Leave concreu forms rn 
place and keep entire surfaces of forms and concrete wet for 10 days. Method 2: 
Continuously sprinkle with wafer 100 percent of exposed surfaces for 10 days stamng 
immediately after mnovai of forms. 

Slabs shall use one of the following methods. Method 1: Protect surface by water ponding 
for 10 days: Method 2: Cover with burlap or cotton mats and keep conIinuously wet for 
10 days: Method 3: Cova with l-inch layer of wet sand, earth, or sawdust, and keep 
continuously wet for 10 days; or Method 4: Continuously sprinkle exposed surface for 
10 days. Other agreed-upon methods that will keep wisarrc present and uniform at all times 
on surface of slabs. Do not use cllring compounds. 

Subsection w.9 - l w l h i a g  collactl 
Add the following: 
Prior to starting patching work. obain qusntides of color-matched patching matenal and 
manufacturer's detailed blrudolls for use to provide a srrucaPal patch with finish to match 
adjacent surface. Develop patching teccchniques with epoxy manufamrcr on mockup panel. 
Dress surface of patches bat will nmein exposed to view to match color and texture of 
adjacent surfaces. Patching of cwneoe shall provide a structuraUy souad surface h s h ,  
uniform in appeMlla ar upgrade 5rU1 by other means undl acceptable to Engheer. 

For floor slabs and topa of w 8 h  screed slPrfras to aue level planes. After initial water has 
been absorbed, float with wood float and trowel with steel trowel to smooth finish free from 
trowel marks. 

For unexposed slab surfrces scned to true surfwe, bull f h t  with wood float, and wood 
aowel to sal surf- 

For exterior slabs, bull float with wood f l a b  wood trowel, and lightly trowel wirh steel 
trowel. F i s h  with broom m a s e  to water now to obrain nonskid surface. F i s h  exposed 
edges with steel edging tool 

. - 
Tolerances: Slabs shall not vary &om level or rrue plane more than 114 inch in 10 feet when 
measured with a straightedge. 
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Spray evaporanon retardant onto surface of fresh flatwork concrete immediately after 
screeding to react with surface moisture. Reapply as needed to ensure a continuous moist 
surface undl final f ~ s h i n g  is completed. 

Subsection 505.9.3 - Finishing Green Concrete 
Add the folld&ng: 

Patch and repair in accordance with Section 505.9.6. 

RNISH SCHEDULE: 

Walls: Nonexposed surface - Class I; exposed surface - Class 11. - 
Slabs: Heavy broom finish mansverse to slope or water flow. - 
Subsection 505.9.6 - Finishing and Patching Surfaces 
Add the following new section: 

When patching defective areas, remove defective concrete to a depth of sound concrete. 
Small shallow holes caused by air entrapment at surface of forms shall not be' considered 
defective unless amount is so great as to be considered not the standard of the industry. 
Obtain Engineer's approval of chipping work. 

Cut out honeycombed and defective areas. Cut edges perpendicular to surface at least 1 inch 
deep. Do not feather edges. Soak m a  with water for 24 hours. Patch with nonshrink grout 
as specified in Section 732. Finish surfaces to mawh adjacent concrete. Keep patches damp 
for minimum 7 days or spray with curing compound to minimize shrinking. 

To patch form tie holes, 6ll with Category I grout as specified in Section 732. Use only 
enough water to dry pack. Compact p u t  using steel hammer and steel tool to drive gout 
to high density. Cure grout with water. Make sure color of patch after curing matches color 
of adjacent concrete. 

Subsection 505.10. Payment 
Payment for concrete srmcarns shall be made at the price bid per cubic yard of in-place 
concrete for the respective items of work. Furnishing and installing the slide gate, stem, 
trashrack. d c e  plate, a d  gate openuor system, complete, shall be considered incldental to 
ITEM 505-2 
BID lTEM 505-1 CONCRETE SPILLWAY AND STILLING BASM 
BID lTEM 505-2 INLET1 OUTLET STRUCTURES FOR OUTLET PIPE 
BID ITEM 505-3 MLSCELLANEOUS CONCRETE 

SECTION 515 - STEEL STRUCTURES 
Miscellaneous metal fabrication shall conform to Section 515 of the MAG Uniform Standard 

CONTRAm FCD 95-02 PAGE SP 31 OF 53 



Specifications except as modified herein. 

Subsection 515.1 Description . 
This section shall include the fabricadon, painting and installation of the sedimentation 
markers shown on the plans. 

Subsection 515.2.1 - Miscellaneous Metal Fabrication 
Add the following: 
Sedimentation marker posts shall be made of 4-inch diameter structural steel tubing having 
a wall thickness of 0.125 inches minimum. Steel shall be A-36. Welding shall be done in 
the shop. 

Subsection 515.5 - Painting 
Add the following: 
After the posts have been installed in the field and prior to painting, thoroughly clean posts 
of any din, oil, or concrete. If primer has btcn damaged duriug installation, touch up with 
an approved prime coat. Field paint the posts with two coats (4-mil dry f h  thickness) of 
white alkyd enamel paint Depth marks shall be painted with two coats (4-mil dry film 
thickness) of black alkyd enamel paint 

Subsection 515.7 - Payment 
Payment for sedimentation markers will be made on the unit price bid per each, and shall be 
full compensation for furnishing and installing the markers complete as shown. 
BID ITEM 515 - SEDIMENTATION MARKERS 

SECTION 601 - TRENCH EXCAVATION. BACKFILLING AND COMPACTION 
Trench excavation, backfill and compaction for pipe shall conform to Secaon 601 of the 
MAG Uniform Standard Specifications except as modiiied herein. Additional 
requirements for installation, L%ickl%hg, encasement, and testing are provided in 
Sections 615, 618, 625, and 635. 
Subsection 6013.1 General 
Add the following: 
Excavate the aench to the lines and grades shown or as established by the Engineer with 
proper allowance for pipe thickness and for pipe base or special bedding when required. If 
the trench is excavated below rhe required grade, correct any pan of the trench excavated 
below the grade at no additional cost to the Owna, with bedding of the type specified. 
Concrete sluny shall be used to correct ovaexcavation for the outlet pipe upstream of the 
chimney ddn through the dam and to 12-inch sewer pipe under the dam. 

For all pipe crossings withiP the dam footprint, do not use sheeting but slope the trench as 
necessary to prevent caving during excavation in unstable material, or to protect adjacent 
smctures, property, workers, and the public. Remove a l l  loose soil from the walls, slopes, 
and bottom of the trench using motorized equipment and hand-'shovel methods. Obtain 
approval of the Engineer prior to start of pipe installation. All trenches within the limits of 
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the dam foundation and in the dam embankment must be approved by a represenrauve of 
Arizona Department of Water Resources, Dam Safety and Flood Engineering Unit pnor to 
placing the pipe and beginning any backfi. Maintain trench side slopes until the pipe has 
been placed and backfiied up the adjacent grade. 

Subsection 60t4.2 - Bedding 
Replace the second paragraph with the following: 

Consolidation of bedding material with water shall not be permitted. Bedding material 
shall be mechanically compacted as specified in the Standard Specifications and as 
specifled herein. 

Subsection 601.4.4 - Compaction Densities 
Add the following: 
Bedding and bacldi  material shall be compacted to at least 95% relative compaction when 
tested in accordance with ASTM D698. Corrections for oversize material may be applied to 
either the ascompactcd field dry density or the maximum dry density, as determined by the 
Engineer. Whichever conection method is used, the uncorrected maximum density and 
material c w e  must be indicated for each test 

S S  
Sewerline consnuction shall conform to Section 615 of the MAG Uniform Standard 
Specifications except as modified huein. 

S u W w  615.1 Description 
Add the following: 
Ductile lron Pipe for the new scwaine shall be 12-inch dbmter and shall conform to 
Section 740, as specified herein. Installation of manholes shall conform to Section 625. 
Abandonment of existing sewerline and manholes shall c o n f m  to Section 350. 

Subsection 6153 Laying Pipe 
Add the following: 
Corrosion protection shall be provided for all d u d e  iron pipe by use of polyethylene wrap. 
Before installing the polyethylene wrap, the exterior of tbe pipe shall be free of foreign 
material. The polyethylene wrap shall be cut approximately 2 fcet longer than that of the 
pipe section. Afta assembling the pipe joinf the polytttrylene shall be overlapped 
approximately 1 foot and scaled at all joints with approved adhesive tape. Additional tape 
shall be used at 3-foot intervals along rht pipe. Any rips, pu~~cturcs, or other damage to the 
polyethylene shall be repaired immediately with adhesive tape. 

When fittings cannot be practically mapped in a tube, a flat shcet or split tube shall be used. 
AU seams shall be securely taped. 

Where the pipe is to be backfilled with concrete slurry, suppon the pipe on concrete blocks 

CONTRACT FCD 95-02 PAGE SP 33 OF 53 



or alternative material approved by the Engineer. Remove the polyethylene wrap and encase 
the wrap in the concrete at the ends of the encased pipe. Take care during installanon of pipe 
to remove all loose soil and debris that is present in the pipe trench. Anchor the pipe in the 
trench where required to prevent flotation caused by concrete slurry. Obtain Engineers 
approval of pipe in wench and removal of loose soil and debris prior to placing concrete 
slurry. 

Ductile Iron Pipe Connected to Concrete or Clav P i x :  Connect ductile iron to standard 
sewer pipe by means of a watertight durable, flexible coupling approved by the Engineer. 

Subsection 6155 Jointing 
Add the following: 
Where pipe is connected to manholes or concrete structures, a standard pipe joint shall be 
located within 1.5 feet of the outside face of the structure for pipe 18 inches and smaller and 
within one pipe diameter for 21 inch and largcr pipe. 

Pipe shall be cut at right angles to the centerline of the pipe in a neat workmanlike manner 
without damage to the pipe so as to leave a smooth end. All pipes shall be cut with an 
approved mechanical cutter. The cut end of pipe to be used with rubber gasket joints shall 
be tapered by grinding or Ning about 1/8 inch back at an angle of approximately 30 degrees 
with the centerline of the pipe, and any sharp or rough edges shall be removed. 

Subsection 615.9 Backfilling 
Add the following: 
Concrete slurry material shall be a mixture of fine aggregate conforming to ASTM C33, 
Portland cement conforming to ASTM ClSO. Type I1 or ASTM C595, Type IP (MS) and 
clean water. The minimum cement content shall be for Class C concrete in accordance with 
Section 725.1. Only the amount of water necessary to make a mixture that wil l  flow easily 
and can be pumped without segregation shall be used and in no case shall the water cement 
ratio exceed 1.0. 

Once trench and pipe is approved for backfilling by Engineer and a representative of Arizona 
Department of Water Resources, Dam Safety and Flood Enpineering Unit, place concrete 
slurry in trench with continual use of a concrete vibrator. Place slurry on one side of the pipe 
and vibrate it until it rises to at least the 1/3 pipe diametg on the other side before placing 
slurry on both sides of the pipe. Take can  not to slough soil into the concrete slurry. 
Concrete sltzrry shall extend across full width of trench. Vibrate slurry until a l l  air voids are 
removed and slurry surface is level. Take care along the edges of the trench to vibrate the 
slurry and make a tight fit to the trench walls. End of concrete slurry shall form 1:l slope 
unless shown on the Drawings. 

Cure concrete slurry surface with curing compound and soaker hose as required to prevent 
rapid moisture loss and shrinkage cracks. Allow concrete to cure for 60 hours or more before 
placing fill on concrete slurry. Place Zone 1 or Zone 2 material as ~dicated on the Drawings 
at thc moisture content and compaction specified for the overlying embankment. The first 
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? vertical feet of backfill over the slurry encasement s h d b e  manually compacted with hand- 
held compaction equipment over a width of one pipe diameter on each side of the pipe 
centerhe. Fi material that is to be manually compacted shall be placed in loose lifts no 
more than 6 inches thick. Bacldill above and outside these limits may be compacted with 
heavy compaction equipment as specified in Section 211. NO rubber tire heavy equipment. 
dozers. or he&y motorized equipment weighing more than 1,000 pounds shall be driven over 
the concrete slurry until 7 days has elapsed since the slurry was placed and until there is at 
least 4 feet of fill over the slurry. 

Where granular bedding and Zone 1 material is shown for the new sewer pipe outside the 
dam area, the pipe zone shall be considered to include the full width of the excavated trench 
from the bottom of the pipe to a point 12 inches above the top outside surface of the barrel 
of the pipe. Particular care must be given to thc area of the pipe zone from the inven to the 
spring line of rigid pipe to provide firm support and prevent any lateral movement of the pipe 
during the final backfUg of rhe pipe zone. 

Subsection 615.10 Testing 
Add the following: 
Internal hydrostatic testing is required for the sanitary sewerline manholes, vents, and covers. 

Make all arrangements for furnishing water from the nearest hydrant or other suitable source 
for testing purposes. Perform the tests and provide all hoses, taok trucks, plugs, and other 
necessary equipment to conduct the tests. Test pnssuns shall be to full detention basin head 
of Elevation 2163.5. 

Upon satisfactory completion of the testing, slowly drain the sewerline into the existing sewer 
system. 

Subsection 615.12 Cleanup 
Add the following: 
Prior to testing, final manhole-to-manhole inspeclion, and acceptance of the sewer system by 
the Engineer, flush and clean al l  parrs of the system Remove all accumulated consauction 
debris, rocks, gravel, saad, silt, and o tha  foreign maurhl frorn the sewer system at or near 
the closest downspruun menhole. If necessary, use mechanical rodding or bucketing 
equpment 

Upon the Engineer's final manhole-to-manhole inspection of the sewer system, if any 
foreign mattcr is still present in the system flush and clean the sections and pomons of 
the lines as q u i d  

Subsectioa 615.13 - Payment 
The sewerline will be paid for on the basis of the unit price bid per linear foot for sanitary 
sewer installed and bacldled, complete. 
BID ITEM 615 - SANITARY SEWER (12-INCH DIP) 
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SECTION 618 STORM DRAIN CONSTRUCTION (DAM OUTLET PIPE) 
Installation of the outlet pipe through the dam shall conform to Section 618 of the MAG 
Uniform Standard Specifications except as modified herein. 

Subsection 618.1 Description 
Add the following: 
This section covers installation of the 36-inch outlet drain pipe. 

Subsection 6183 Materials 
Add the following: 
Reinforced concrete pipe shall be in accordance with Scction 735. 

Subsection 6183 Construction Methods 
Add the following: 
Concrete for thrust blocking and closure collars be proportioned in accordance with 
Section 505 and shall have a minimum compressive strength of 2,500 psi at 28 days. 

Consmct dam embankment to at least 24 inches above the crown of the pipe but not more 
than 48 inches prior to excavating outlet pipe trench. Consauct the entire pipeline within the 
dam prior to backfilling and resuming embankment placement. Excavate the pipe trench to 
the dimensions shown on the plans and remove all loose soil using motorized and hand 
methods. Obtain Engineer's approval of completed trench prior to placing concrete blocks 
and pipe. The completed trench must also be approved by a representative of Arizona 
Depamnent of Water Resources, Dam Safety and Flood Engineering Unit prior to placing the 
concrete thrust blocks, concrete blocks for pipe support, and pipe, as well as pnor to 
beginning backfill. 

Concrcte pipe shall be laid so the inside joint space does not exceed 50 percent of the pipe 
manufacturer's recommended maximum allowable joint space. If interior joints on concrete 
pipe are greater than 318 inch after water testing, thoroughly clean the joint surfaces, and fiu 
and seal the entire joint with pranked mortar conforming to ASTM C387 only after the 
backill has been placed, unless otherwise approved by the Engineer. Trowel smooth on the 
inside surface. Water shall not be allowed to rise in or around, or pass over any joint before 
it has substantially set. 

Concrete slllrry shall be as specif14 in Scction 615 and shall be placed to the limits shown 
on the Drawings. Use a concrcte vibrator to move the slurry under the pipe and remove air 
pockets. Plact concrete slurry on one side of the pipe until it comes up to the 113 pipe 
diameter on the other side. Then place slurry on both sides and vibrate thoroughly until top 
of slurry is smooth. Take care to thoroughly mix the slurry into the walls of the nench and 
remove any voids or zone of slurry mixed with clumps of adjacent soil. 

CONTRACT FCD 95-02 PAGE SP 36 OF 53 



Subsection 618.3.1 Testing 
Add the following: 
Contractor shall provide testing equipment to test the entire completed pipeline before the 
inlet and outlet structures are constructed. The pipe shall be fdd with water and pressured 
to 20 psi. Duration of test will be 2 hours during which the maximum water loss shall not 
exceed 5 Equipment to accurately measure water loss shall be provided by the 
Contractor. 

F i i  the pipe 24 hours prior to start of testing to permit water to absorb into pipe walls. 
Provide Enginetr 72 hours notice prior to conducting leakage tests. Obtain Engineer's 
approval of completed test prior to placing bacldill over concrete slurry. 

Subsection 618.5 Measurement 
Outlet pipe (36-inch diameter) will be measured between the work points as shown on the 
Drawings to the nearest Lineal foot between the inlet and outlet structures. 

Subsection 618.6 - Payment 
Payment for the 36-inch outlet pipe and all concrete end structures and concrete slurry 
backfill wil l  be made on the unit price bid per linear foot of pipe installed and backtilled 
complete. 
BID ITEM 618-1 REINFORCED CONCRETE PIPE (36-INCH) 

SECTION 625 MANHOLE CON!STRUCIION AND DROP SEWER CONNECTIONS 
Sanitary sewer manholes and drop sewn co~ect ions  shall conform to Section 625 of the 
MAG Uniform Standard Specifications except as modified herein. 

Subsection 625.2 - Materiais 
Add the following: 
Precast manhole riser sections shall be a minimum of 48 inches in diameter, conforming to 
ASTM C478. Minimum wall thicknus shall be 4 inches or 1/12 times inside diameter, 
whichever is greater. Cones shall have same wall thickuess and reinforcement as riser 
section. Top and boaom of sections shall be parallel. Source tests shall be conducted prior 
to delivery of any size precast manhole section to jobsite. Conduct yard tests at point of 
manufacture. Recast s d o n s  to be tested will be selected at random from stockpiled 
material to be supplied for tfie job. AU test specimens shall be mat tested and meet the 
permeability test raquiremcnts of ASTM C14. 

Subsedh 6253 - Constmctioo Methods 
Add the following: 
Bacldill around manholes shall use highest c h  of trench bacldill immediately adjacent. 
Remove water from the excavation. Place a minimum of 6 inches of rock base and 
thoroughly compact with a mechanical vibrating or power tamper. Construct concrete base 
as shown. Vibrate to d e n s e  concrete and XI& so first precast manhole section to be 
placed has a level, uniform bearing for full circumference. Deposit suffcient mortar on base 
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to assure watertight seal between base and manhole wall, or place fust precast section of 
manhole in concrete base before concrete has set. Properly locate and plumb fust section. 
Lf material in bottom of mnch is unsuitable for supporting manhole, excavate below the base 
as directed by Engineer, and backfill to required grade with rock. 

Placing precast manhole sections shall be installed as follows: Thoroughly clean ends of 
secaons to be joined. Thoroughly wet joint with water prior to placing monar. Place mortar 
on groove of lower section. Set next section in-place. Fi joint completely with mortar of 
proper consistency. Trowel interior and exterior surfaces smooth on standard tongue-and- 
groove joints. Prevent mortar &om drylng out and cure by applying an approved curing 
compound or comparable approved method. Do not use mortar mixed for longer than 30 
minutes. Chip out and replace cracked or defective mortar. Complete manholes shall be 
rigid and watertight up to the external water head of Elevation 2163.5. 

Reformed plastic or rubber gaskets, if used in lieu of mortar joints, shall be installed in 
accordance with manufacturer's insmctions. Carefully inspect precast manhole sections to 
be joined. Do not use sections with chips or cracks in rhe tongue. Use only pipe primer 
furnished by gasket manufacturer. Lnstall gasket material in accordance with manufacturer's 
instruction. Completed manholes shall be rigid and watertight Rubber gasket joints shall 
be installed in manufacturer's instructions. 

Manhole invert shall be consauctcd as shown with smooth transitions to ensure an 
unobstructed flow through manhole. Remove sharp edges or rough sections that tend to 
obstruct flow. Where full section of pipe is laid through manhole, break out top section as 
shown and cover exposed edge of pipe completely with m o m .  Trowel m o m  surfaces 
smooth. - 
Manhole steps shall be installed at 16 inches on center in all manholes, and located to provide 
a C O ~ M U O U S  vertical ladder. Do not vary spacing betwan any two adjacent steps by more 
than 112 inch. The distance between wall of manhole and center of rung, measured at the 
point of embedment, shall be not less rhan 4 inches nor more than 6-114 inches. Minimum 
embedment in manhole wall shall be 3 inches. Remove and reset installed steps not meeting 
the above tolerances. 

Flexible joints shall be used in all pipe not mon than 1-l/2 f a t  from manhole walls. Lay 
pipes entuing manholes on compacted base rock extending to undisturbed earth. Where last 
joint of tbc line laid up to manhole is between 1-1/2 and 6 feet from manhole wall, provide 
a flexible joint in the manhole wall using "Kor-N-Seal" flexible rubber boot wlth stamless 
steel accessories as manufactured by Kor-N-Seal Co. (NPC Systems, Inc.), Milford, New 
Hampshire 03055. "2-Lok XP" or "A-LOK flexible connectors as manufactured by A-Lok 
Products, Inc., Tullytown, Pennsylvania 19007. Shorten pipes laid out of manhole to ensure 
fust joint is no mon than 1-l/2 f a t  from manhole base. 

Manhole extensions shall be installed as shown, to height not exceeding 12 inches. Lay 
grade rings in monar with side plumb and tops level. Seal joints with mortar as specified 
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for manhole sections, and make watertight 

Manhole frames and covers shall be installed on top of manholes to positively prevent 
infiltration of surface or groundwater into manholes. Set frames in bed of mortar with mortar 
carried over fl-age as shown. Set tops of covers flush with surface of adjoining ground 
surface unless otherwise shown or directed. . . 
Watertight manholes and prevent manhole frames and coven from blowing off during sewer 
surcharging by installing watertight manhole frame fasteners as shown. Install fasteners at 
the locations shown. 

Manholes over existing sewers will require approval by Engineer of plans for diverdng 
sewage flow before stating. Engineer's approval does not eliminate Contractor's 
responsibility for maintaining adequate capacity for flow at all timcs and for adequately 
protecting new and existing work. Construct manholes over existing operating sewerlines at 
locations shown. Perform necessary excavation and construct manhole. Apply a bonding 
agent on all surfaces to be in contact with concrete and construct new base under exlsmg 
sewer. Place precast sections as s@ed. Break out existing pipe within new manhole, 
cover edges with mortar, and mowel smooth. Maintain flow through existing sewerlines at 
all times, and protect new concrete and mortar work for 7 days after placing concrete. 

Connection of sewas to existing rnanholes shall be at locations shown. Break out existing 
manhole bases or grout as necessary. Clean all surfaces and apply a bonding agent. Grout 
to provide smooth flow into and through existing manholes. Rovide diversion facilities and 
perform work necessary to maintain sewage flow during connection to manholes. 

Hydrostatic testing shall occur when, in Engineer's opinion, the groundwater table is 
sufficiently low to permit visual detection of leaks. Hydrostatic test all of the project 
manholes. Rocedure shall be to plug inlets and outlets and fill manhole with water to height 
determined by Engineer. A manhole may be filled 24 hours prior to time of testing, if 
desired, to permit normal absorption iuto the pipe walls to take place. Leakage in each 
manhole shall not exceed 0.1 gallon p a  hour per foot of head above the invert. Repair 
manholes that do not meet the leakage test, or do not meet spmficd nquinmcnts from visual 
inspection. If more than 2!5 percoat of the manholes tested fail the hydrostatic test, test all 
or as many manholes as Engineer deems necessary. 

Subsectioa 6255 - Payment 
Payment for the sanitary sewa manholes shall be made on the basis of the unit price bid for 
each rype of manhole. 
BID lTEM 625-1 - STANDARD MAMIOLE (MAG 420) 
B 0  ITEM 625-2 - DROP MANHOLE (MAC 420,426) 

SECTION 635 - SPILLWAY DRALN PIPE AND GEONET 
Add the following, Section 635, SPILLWAY DRAIN PIPE AND GEONET, to the MAG 
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Urufon Standard Specifications. 

Subsection 635.1 Description 
This section covers the work necessary for construction of the horizontal drains unde- .fie 
stilling basin and chute slab, and the pipe drain associated with the outlet to the stilling c ~ ~ m ,  
complete. 

Subsection 635.2 Materials 
Llke items of materials provided herein shall be the end products of one manufacmer 
to achieve standardization. PVC pipe, specials, joints, gaskets, and testing shall be in 
accordance with Section 757, except as modifled herein. 

Subsection 6353 Drain Pipe 
Schedule 80 PVC in 4- and 8-inch diameters as required. Pipe shall conform to 
ASTM D1785. Use Schedule 80 fittings conforming to ASTM D2467 with primer and 
adhesive solvent connections conforming to ASTM D2564. Slotted pipe shall be factory 
slotted with 3 rows of slots, 12 slots per foot per row, each slot 0.10 inch wide and 2 inches 
long for the 4-inch diameter pipe. 

Subsection 635.4 . Geonet 
The geonet shall be installed beneath the 2:l slope at the downsueam end of the stilling 
basin. It shall consist of two layers of nonwoven filter fabric surrounding a layer of high- 
density polyethylene pervious sheet. The 6ltcr fabric shall consist of nonwoven polyethylene, 
or a polypropylene arranged to form a cloth. Weight of each layer of fabric shall be at least 
12 oz/yd2, grab tensile strength 200 pounds per inch minimum, fabric thickness 30 to 
100 mils. Fabric shall be secured to pervious sheet of *age core consisting of Bottle 
Drain II as manufactured by Exxon Chemical Company, Summerville, SC; Tensor DC6105 
as manufactured by Tensor Environmental Systems, Inc., Atlanta, GA; or approved equal. 
All materials shall be resistant to degradation by sunlight for a period of 1 year. Wrap geonet 
rolls with protective plastic wrap and store at a location that will not cause damage. 

Subsection 635.5 - ImtaUati011 
For pipes extending through Zone 1 material, overbuild Zone 1 to at least the dimensions 
shown on the plans prior to excavating the trench. Slope shall be 1 horizontal to 1 vemcal 
or flatter. Flatten trench excavation slopes if necessary to maintain undisturbed Zone 1 
material in the sides of the trench. The completed trench must be approved by the Engineer 
and a representative of the Arizona Department of Water Resources, Dam Safety and Flood 
Engineering Unit prim to setting the pipe and placing the backtill. Remove all loose 
uncompacted soil prior to setting pipe and placing backtill. Provide concrete slurry 
encasement where shown in accordance with Section 615. Vibrate slurry into trench side to 
create tight fit. 

Where Zone 2 b a c u  is to surround concrete outlet pipe that is encased in slurry, place and 
compact Zone 2 material as required for the chimney drain as specified in Section 21 1. 
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Drain pipes in the stilling basin and chute shall be installed as the Zone 2 material is placed 
and compacted. Place Zone 2 mamal  in dinch loose lifts and compact as required for the 
chimney drain. Place pipes through cutoff walls in srilling basin prior to placing concrete. 
Vibrate around pipe to thoroughly consolidate concrete against pipe. Place temporary plugs 
on pipe ends to prevent Muat ion of soil and foreign material. After walls are constructed, 
extend plpe up'outside of walls as shown on the plans. Take care to not force the pipe into 
couplings and thereby place pcnnanent stress on the pipe. Encase pipe in concrete above 
foomgs and where it may be damaged. After walls have b x n  completed. clean concrete 
around p~pe discharge point Install animal guard in the end of each drain pipe. 

Backfill pipe with required Zone 1 or Zone 2 material where shown. Remove all 
uncompacted soil from excavation prior to placing new fill. Moisture condition and compact 
all backfi to the same level as the sunounding embankment 

Subsection 635.6 - Payment 
The PVC drain pipe for the stilling basin drain and for the stilling basin underdrain system 
shall be made at the price bid per linear foot of pipe for each of the respecrive sizes, which 
shall be full compensation for the placement and conndon  of the pipe system complete. 
No separate payment will be made for geonw fittings, or other materials required to complete 
the work. 
BID ITEM 635-1 - STILLING BASIN UNDERDRAIN PIPE (4-iiacb) 
BID lTEM 635-2 - STILLING BASIN DRAIN PIPE (Sinch) 

Add the following Section 640 - DIVERSION AND CARE OF WATER to the MAG 
Uniform ~ r a n d a r d ~ ~ t i o n s .  

Subsection 640.1 - Description 
This section covers the work necessary for diversion of surface and subsurface flow around 
the conswction areas, and handling and removal of all other water during the entire 
consaucrion p e r i d  complete, including related appurtenances. 

Subsection 6402 - Plrn 
The diversion and care of wata plan shall address the handling and removal of water from 
all sources. Design, c m o n ,  implemntation. and operation of the diversion and care 
of water plan is the sole responsibility of the Conaactor. Water shall be removed so work 
can be performed in the dry without damage to foundation soils. Rior to beginning any work 
on diversion and can of watn from worksite excavations and foundations, the Contractor 
shall submit his plan for divasion and can  of wata to Engineer. Thc plan shall show the 
proposed method for divasion of surface water from around the consuuction site and 
protection of the site from surface wata and all water during conswction, dewarering. and 
removal of water from excavation and foundations. 



Subsection 6403 Codes, Ordinances, and Statutes 
Coneactor shall familiarize himself with, and comply with, all applicable codes, ordinances, 
and statutes, and bear sole responsibility for penalties imposed for noncompliance. 

Subsection 640.4 - Diversion, Dewatering, and Removal 
The Contractor shall provide all labor, marerials, and equipment necessary to accomplish the 
work specified in this section. 

The Contractor shall conslruct and maintain all necessary cutoffs, cofferdams, channels, 
flumes, drains, sumps, pumps, andlor othcr temporary diversion and protecnon works 
necessary for diversion and care of all water during consrruction, and until project is 
completed. 

The Contractor shall furnish, install, maintain, and operate all necessary pumps, equipment, 
and other facilities for dewatering and nmoval of water from tfye various parts of the project 
and for maintaining the foundations, excavations, and embankment free from water as 
necessary for constructing each part of the project in the dry. 

Drain or otherwise positively dewater borrow areas, cmbanl;ment areas, structural excavations. 
trenches, the dam foundation excavation, and other areas as necessary to permit satisfactory 
construction at all times. When an excavation extends below the water table, dewatering 
shall be accomplished in a manner that will prevent loss of h s  from the foundation, will 
maintain stability of the excavated slopes and bottom of the excavation, and will result in all 
construction operations k ing  performed in the dry. The use of a sufficient number of 
properly screened sumps. wells, or other equivalent methods will be necessary for dewatering. 
The Contractor will also be r e q u i d  to control seepage along the bottom of the excavation, 
which may require pipe drains leading to sumps from which the water shall be pumped. 

During the excavating, placing, and compacting of the embankment materials in the dam, 
trench excavaaon, placing pipe, trench backfill, or strucnnal excavation, the water level at 
every point in the excavation shall be maintained below the bottom of the excavation until 
the compacted embanhnent in the foundation excavation has reached a depth of 10 feet. after 
which the water level shall be maintained at leest 10 fcet below the top of the compacted 
embankment 

After having served the'= purpose, all matnials placed for temporary diversion, protection, 
handling, arid removal of water shall remain the property of the Conuactor and shall be 
removed from the site. Rcmove all cofferdams or other temporary diversion and protective 
works upslmm arid downsueam from the embankment so as not to interfere in any way with 
the operation or usefulness of the detention basin and the downsueam area. Remove, level, 
and grade all cofferdams or other temporary diversion and protective works constructed 
upsueam from the embankment and not a part of the pcnnanent embankment to the extent 
necessary to prevent any obstruction to flow of water. 

. - 
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Subsection 6405 - Damage 
The Contractor shall be responsible for, and shall repair at his expense, any damage to the 
embankments, foundations, saucrures, or any other part of the project caused by surface 
water, groundwater, or failure of any part of the diversion or protective works. In the event 
the constructiop. area is flooded or otherwise damaged by water, clean up and repair the 
damage, dry out or remove material in foundations and embankments deemed too wet, 
weakened, or contaminated for proper foundation or fill material by Engineer, all at the 
Contractor's expense. The Contractor shall be responsible for, and shall repair at his expense, 
any damage to areas downstream of the construction site caused by failure of any part of the 
diversion or protective work. The Contractor shall inspect, monitor, an repair cofferdam and 
other diversion works to maintain them in a safe condition. Erosion damage to any fills shall 
be repaired using materials and methods approved by the Engineer. Contractor shall repair 
all erosion damage to a condition that existed prior to erosion occurring. 

Subsection 640.6 - Sediment Coatrd 
The Conmctor s h d  furnish, install, maintain, and operate all facilities necessary to control 
sediment or other contaminants so they do not enter natural waterways, water courses, or 
other arcas as required by federal, state, and local ordinances and as s f l e d  in Division 1, 
GENERAL REQUIREMENTS. 

Subsection 640.7 - Pog.wnt 
No separate bid item is provided for the work. Contractor shall appomon costs into 
applicable bid items. 

SECTION 703 . RIPRAP 
Riprap shall conform to Section 703 of the MAG Uniform Standard Speciiications except as 
modified herein. 

Section 7033 - Slze d Stone 
Riprap shall consist of hard, durable angular quarry rock confoning to the following 
gradation: 

8 .b  
48 inches 
36 inches 
24 inches 
16 inches 
8 inches 

Perccnt Passing 
bv Weiaht 
90 - 100 
70 - 85 
30 - 50 
5 - 15 
0 - 5  

SECTION 725 - PORTLAND CEMENT CONCRETE 
Portland Cement Concrete shall conform to Section 725 of the MAG Uniform Standard 
Specifications except as m d e d  henin. 

CONTR4m FCD 9562 PAGE SP 43 OF 53 



Subsection 725.1 - General 
Add the following: 
All concnte shall be Class AA unless otherwise shown. Mix design properties are as 
follows. Minimum allowable 28-day compressive field strength shall be 4,000 psi when 
cured and tested in accordance with ASTM C31-90a and (39-86. The coarse aggregate size 
shall be 1-l/2 inches and smaller. Slump range shall be 3 to 5 inches. Air entertainment 
shall be between 3 and 6 percent by volume. The maximum water/cement ratio shall be 0.40. 
Water reducers shall be used in concrete without plasticizers. Superplasticizers use is 
optional when approved by Enginem. 

Subsection 725.2 - Portland Cement 
Add the following: 
Portland Cement shall conform witb the requirements of ASTM C150-89, Type II or 
ASTM C595, Type 1P (MS). 

Subsection 7253 - Aggregates 
Add the following: 
Aggregates shall be furnished from one source. Nahual aggregates shall be free from 
deleterious coatings and substances in accordance with ASTM C33-90, except as modified 
herein and shall be free of materials and aggregate types causing popouts, discoloration, 
staining, or other defects on d a c e  of concrete. Aggregates shall be nonpotentially reactive 
in accordance with ASTM C33-90. Appendix XI, paragraph X1.l. Test for fine and coarse 
aggregates soundness in accordance with ASTM C33-90 and ASTM C88-90 using sodium 
sulfate solution. 

F i e  aggregates shall be composed of clean, sharp, n a d  sand, and shall conform to the 
requirements of ASTM C33-90. The amount of materials passing 200 Sieve shall be 
4 percent maximum. Lit deletcriousUSsubstances in accordance with ASTM C33-90, Table 1 
with material finer than 200 sieve limited to 3 percent, coal and lignite limited to 0.5 percent. 

Coarse aggregate shall be composed of natural gavels, combination of gravels and crushed 
gravels, crushed stone, or combination of these materials that contain no more than 15 percent 
flat or elongated particles (long dimension more than five times the short dimension). 
Amount of matmiah passing UK) Sieve shall be 0.5 percent maximum. Deleterious 
substances shall be limited in accordance with ASTM C33-90, Table 3 for exposed 
architccaual concrete. 

Subsection 7lS.4 - Aggregate Grading 
Add the following: 
Submit gradation for coarse and 6ne aggregates, and combined together. List gradings, 
percent passing through each sieve size. 

Subsection 725.6 - Admixture9 
Add the following: 
Admixtures shall conform with the requirements of: ~ i r - ~ n a a i n i n ~ , ' ~ ~ ~ ~  (260-86; Water- 
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Subsection 725.8 Mixing 
Add the following: 
Mixing shall consist of a minimum of 70 and maximum of 270 nvolutions of mixing drum. 
 ona as tat in^ equipment is not allowed. 

SECTION 726 - CONCRETE CURING MATERLALS 
Concrete curing materials shall conform to Section 726 of the MAG Uniform Standard 
Specifications except as modified herein. 

Subsection 726.1 General 
Add the following: 
Do not use curing compound. Use only water curing mcrhods. 

Subsection 726.2 Materials 
Evaporation retardant with optional fluorescent color tint additive that disappears completely 
upon drymg. Evaporation retardant rnanufactrners and products are Master Builders Co., 
Cleveland, OH. C0NFD.W and Euclid Chemical Co., Cleveland, OH, Eucobar. No 
"or-equal" or substitute products will be considered. 

-m 
Steel reinforcement shall conform to Section 727 of the MAG Uniform Smdard 
Specifications except as umlillcd herein. 

Subsection 727.1 - Cenerpl 
Add the following: 
Deformed Bars shall confom with the nquinments of ASTM A6IS-90. Grade 60. 

S s  LER 
Expansion Joint F i  shall conform to Section 729 of the MAG Uniform Standard 
Specifications except as moditjed htnin. 

Subseaioa 729.1 - Prrmolded Joint F i r  
Add the following: 
Bituminous rype joint fillers shall conform with the requirements of ASTM D994-71e or 
D1751-83. thickness as shown. 

SECTION 731 - STEEL EXPANSION JOINT DOWELS 
Add the following, Section 731 - STEEL EXPANSION JOINT WWELS, to the MAG 
Uniform Standard Specifications. 

CONTRACT FCD 95-02 PAGE SP 55 OF 53 



Subsection 731.1 General 
Dowels shall conform with the requirements of ASTM A36-90 round smooth steel bars. Bar 
Coating shall consist of two coats of fusion-bonded epoxy paint. 

SECTION 732 - GROUT 
Add the following, Section 732 - GROUT, to the MAG Uniform Standard Specifications. 

Subsection 732.1 - General 
Grout for horizontal construction joints in walls shall be flowable, consisting of sand, water, 
and minimum 12 sacks of cement per cubic yard. 

When grouting horizontal construction joints in reinforced concrete walls, use positive 
measuring device such as a bucket or other device that will contain only enough sand-cement 
grout for depositing in one place in wall to ensure that portion of form does not receive too 
much grout. Limit grout placement to 2-inch maximum thickness. Do not deposit grout from 
pump hoses or large concrete buckets, unless inspection windows close to joint are available 
to allow visual measurement of grout thickness and means for excess grout removal are 
available. 

Subsection 7323 - Nonshrink Grout 
Furnish nonshrink grout for applications in grout category in the following. 

Grout categories are as follows: 
1. F i g  Tie Holes: Category I. 
2. Patching Concrete Walls: Category 11. 

Category I: 
1. Nonmetallic and nongas-liberating flowable fluid. 
2. Repackaged natural aggregate grout requiring only the addition of water. 
3. Test in accordance with ASTM C1107-91: 

a. Flowable consistency 140 pacent, five drops in 30 seconds, in accordance with 
ASTM C2U)-90. 

b. Flowable for 15 minutes. 
4. Grout shall not b led  at maximum allowed watcr. 
5 .  Minimum strength of grout, 3,000 psi at 3 days, 5.000 psi at 7 days, and 7,000 psi at 

28 days. 
6. Manufacturers and Roducts: 

a. Master Buildas Co., Cleveland. OH; SET GROUT. 
b. Euclid Chemical Co., Cleveland. OH; NS Grout 
c. Dayton Superior Corp., Miamisburge, OH; Sure-Grip High Performance Grout. 

Category II: . - 
7. Nonmetallic, nongas-liberating flowable fluid. 
8. Repackaged natural aggregate grout requiring only the addition of water. 
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9. Aggregate shall show no segregation or settlement at fluid consistency at specified 
times or temperatures. 

10. Test in accordance with CRD-C621-83 and ASTM C1107-91, Grade B: . . - . - - -. - . - - - - . 
a. Fluid consisuncv 20 to 30 seconds in accordance with CRD-C611-81. 
b. ~em&ratuns oi40, 80, and 100 d e w s  F. 

11. 1 hour after mixing, pass fluid grout through flow cone with continuous flow. 
12. Minimum Strength of Grout: 2,500 psi at 1 day; 4,500 psi at 3 days; and 7,000 psi 

at 28 days. 
13. Manufacmrs and Roducts: 

a. Master Builders Co.. Cleveland. OH; Master How 928. 
b. Five Star Products Inc., FaXeld, CT; Five Star 100. 
c. Euclid Chemical Co.. Cleveland, OH; Hi Flow Grout 

Manufacturer's Certificate of Compliance will be submitted for: 
14. Grout bee from chlorides and other corrosion-causing chemicals. 
15. Nonshrink grout properdes of Category I& verifying expansion at 3 or 14 days wi l l  

not exceed the 28-day expansion and nonshrink properties are not based on gas or 
gypsum expansion. 

Mix, place, and cure nonshrink grout in accordance with grout manufacturer's representative 
training instructions. - 
SECTION 734 BOND BREAKER 
Add the following, Section 734 - BOND BREAKER, to the MAG Uniform Standard - 
Specifications. 

Subsection 734.1 - General 
Bond Breaker Nonstaining type, providing a positive bond prevention. Manufacturers and 
products are: (1) W i  Dismbum. Inc., Seattle, WA; Wiams Tit-Up Compound; 
(2) SCA Consmtion Supply Div.. Supuior Concnte Accessories, Franklin Park, IL; 
Silcoseal 77; (3) Btnke Co.. Saa Matw. CA; Burkc Clean Lift Bond Breaker or Burke Tit 
Free Bond Breaker. 

P 
Reinforced c o w  pipe for the ourla through the dam shall be 36-inch inside diameter and 
shall conform to Section 735 - Reinforced Concnte Pipe of the MAG Uniform Standard 
Specifications except as modified herein. Alfematively, thc pipe may be designed to conform 
to Section 758 - Concrete Pressure Pipe, Steel Cylinder Type. 

Subsection 7352 - Quality 
Add the following: 
Reinforced concrete pipe manufactured by any method utilizing a rotating packer or platform 
wdl not be acceptable unless the manufacturer can demonsaart by physical tesMg that the .. 
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concrete to steel bonding has not been impaired as a result of torsion induced into the steel 
reinforcement during casting. 

Subsection 735.4 - Materials .# 

Add the following: 2 o~",.+a/~. $&+ 
Pipe shall be designed in accordance with applicable ASTM and AWWA standards for a D- 
load of 6,000 lblftl- Internal operating pressure is not anticipated to exceed 
15 psi and external soil load is 30 feet The pipe shall be designed and manufactured to 
withstand the above design criteria without including the skength of the concrete sluny 
backtill. The pipe and joints shall be designed for an internal testing pressure of 20 psi after 
the pipe is installed and encased in concrete slurry. Contractor shall submit design 
calculations performed by licensed engineer on design of pipe and joints. Testing of pipe at 
location of manufacture shall be in accordance with applicable MAG sections. 

Cement shall conform to one of the following. ASTM ClSO, Type II; or ASTM C150, Type I 
limited to a maximum Tricalcium Aluminate (C3A) content of 12 percent and combined wth 
fly ash as specified hereinafter. or ASTM C595, Type IP blended hydraulic cement provided 
the cement conforms with ASTM C150 and the fly ash is as specified hereinafter. The 
rmnimum Ponland cement content for concrete without fly ash shall be 564 pounds per cub~c 
yard. 

The minimum cementitious materials (Portland cement plus fly ash) for concrete with fly ash 
shall be 564 pounds per cubic yard and in no case shall the Portland cement content be less 
than 479 pounds per cubic yard. The amount of fly ash shall not be less than 15 percent nor 
more than 25 percent of the cementitious materials. 

The waterlcement (cementitious niaperials) shall not exceed 0.49. 

Elliptical reinforcing is not permitted. 

The area of the outer circular reinforcing cage shall not be less than 75 percent of the inner 
cage for ASTM C16 pipe. 

The Conkactor shall provide the Engineer with a Cerfificate of Compliance from the pipe 
manufacturer that the pipe and concrete mix conform in all respects to these specifications 
and other nonconflicting requirements of the referenced ASTM Specifications. 

Each piece of pipe shall be clearly identified as to class and date of manufacture. 

The placement of reinforcement in all dzcs of pipe shall be such that the circumferential 
reinforcement is not closer than 1 inch to the inside surface of the pipe. No variation from 
this requirement will be permitted. 

Fly ash, if used in the concrete mix, shall be Class C or Class F fly ash conforming to 
ASTM C618, including the requirements of Tables 1 and 2, except as modified below: 
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Loss on lenition, Maximum: 3 percent. 

Water Reauirement. Maximum: 100 percent. 

Percent of ~onuol :  

CaO (%) , Maximum 1.5 
Fe203 (%) 

In lieu of meeting the requiremenU of the chemical ratio listed above, the Contractor and/or 
supplier shall test the fly ash in accordance with ASTM ClOl2 and furnish test data 
confirming that the fly ash in combination with the cement to be used meets all saengrh 
requirements, is compatible with other approved admixtures, and provides sulfate resistance 
equivalent to or better than ASTM ClM, Type Il cement. The tests shall be conducted using 
the proposed fly ash and cement samples together with control samples using Type I1 cement 
without fly ash. 

Fly ash shall be tested in conformance with ASTM (2311-77, including the following 
restriction: Rior to the acceptance of any Class C or Class F fly ash. the Conuactor and/or 
supplier shall present the Engineer with a quality history of the fly ash representing a 
minimum of 20 of the most current ASTM C618 analysis. The analysis shall show those 
items pertinent to this specification. Source ewptance hall be at the discretion of the 
Engineer in accordance with data submitted. Continuing quality analysis shall be submitted 
throughout the life of the project from the source approved. Unda no circumstances shall 
the fly ash source be changed without the approval of the Engineer. The Contractor andlor 
supplier shall certify that all shipments meet the conditions of this specification. 

Concrete Pipe: Joints shall be rubber gaskcted type. Rubber gasketed type with "captive 
gasket in groove" design will be required on al l  pipe 36inch diameter. Joints to conform to 
ASTM C443, including Pcrfonnaace Requirements for Joints. Gaskets shall conform to 
Section 765. 

Subsection 735.7 - Testa and Aaxptmce 
Manufacmr of pipe shall paform tests as specified in MAG Scction 735.7 or may propose 
alternative proccdures to Engines. Mauufaclusu may submit existing test data of comparable 
loading on same size pipe if data an less than 6 months old. Contractor shall notify Engineer 
at least 72 hours prior to paforming tests on pipe at manufacnuing plant. 

p 
Add the following, Section 740 - DUCTILE IRON PIPE. to the MAG Uniform Standard 
Specifications. 

Subsection 740.1 - General 
This section covers the requirements for 12-inch diameter ductile iron pipe, joints. and fittings 
used for sanitary sewer. The size, rype, dimensions, and quantities shall be as shown on the 
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plans. 

Subsection 740.2 - Materisls 
Ductile Iron Piue: 

Mechanical joint ductile iron pipe varies slightly with different manufacturers. Install the 
particular pipe furnished in accordance with the particular manufacturer's recommendations, 
as approved by the Engineer. 

Lay and join ductile iron pipe with rubber gasket type joints, in accordance with the 
manufacturer's recommendations, as approved by the Engineer. Provide all special tools and 
devices such as special jacks, chokers, and smilar items required for the installation. 

Duceile iron pipe shall be cennifugally cast of 60-42-10 iron and shall conform to 
ANSI A21.51 or AWWA C151. Thickness Class 51 shall be used. The pipe shall be lined 
and seal coated in accordance with lining specification. 

Ductile iron pipe used in sewer mains shall be lined with a ceramic epoxy coating 
(PROTECT0 401 or approved qual). PROTECT0 401 is manufactured by Vulcan Painters, 
Inc., P.O. Box 1010, Bessemcr, Alabama 35021. 

The coating shall have a 40-mil nominal dry film thickness, and shall be spark tested for 
holidays at 2,500 volts. The pipe supplier shall submit a certification that the delivered pipe 
meets the specifications of the coating manufacturer. 

Ductile Iron Pioe Joints: 

Furnish ductile iron pipe with the push-on joints conforming to AWWA C111. 

Furnish complete information on basic gasket polymer and results of tests for physical 
properties. Lubricant for jointing shall be as approved by manufacturer. 

Joints for Dissimilar Gravity Sewer Pipe: An approved flexible mechanical compression joint 
coupling with No. 305 stahless steel bands manufactured by Joints, Inc. (Calder) of Gardena, 
CAP Fernco Joint Sealer Co., of Fcmdale. MI; or qual. 

Tee Fittings 

Joints on all tee fitrings shall be the same as the joints used on the sewer pipe. Caps or plugs 
shall be fmished with each tee outlet or stub with the same type gasket and joint as 
furnished with the service connection pipe specified. The plug or cap shall be banded or 
otherwise secured to withstand all test pressures involved without leakage. 

Furnish all tee outlets with gasketed type joint or approved adapter ib join service connection 
pipe used. 
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Tee fittings shall be fabricated by the pipe manufacturer. Tee stubs shall not protrude inside 
the sewer pipe. Fabrication details for tees shall be submined to the Engineer for review 
prior to delivery of tees to the jobsite. 

Tees fabricad by inserting a stub into a hole cut in the sewer pipe shall be grouted with a 
nonshrinking grout. Surfaces to receive grout shall be coated with an epoxy bonding agent 
pnor to grouting. 

Add the following section to the MAG Unifonn Standard Specifications. 

Subsection 788.1 - Description 
The work under this section shall consist of furnishing and installing the 24-inch x 24-inch 
slide gate, sum, and operator complete. 

Submit manufacturer's catalog information, descriptive literature, specifications, dimensional 
layouts, and identification of mataids of consrmction. 

1.Gate opening and closing thrust forces that will be transmitted to suppon structure with 
operator at exueme positions and load. 
2.Gate operator and stem calculations for gate and &ce condition. 
3.0il seal and stem bearing details. 
4.0peration and maintenance manual. 

Subsection 788.2 - General 
Rising sum type with upward-acting type assunbly for wall surface mounting on concrete 
structures. Manufacmers shall be HydroGate Corp., Rodney Hunt Co.; or Waterman 
Industries, Inc., or equal. 

Subsystem 788.2.1 - Guide F n w s  
Type 316 stainless steel meeting ASTM A167-91 and ASTM ,4267-91 requirements. 

Vertical Guides: Design for maximum rigidity, and extend in one continuous piece from the 
gate i n v a  to form pose for support of gate operators of self-contained gates. 

= Not kss tbaa 9 p o d  per linear foot for staiuless steel. 

Incorporate a replaceable WHMW polyethylare bearing strip in a retainer slot on the 
downsueam side (unseating head side) of the gate. 

Join vertical guide frames and invert with factory welded corners. 

Size guided slot to provide a minimum disc engagamnt of 1 inch on each side. 
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Subsection 788.2.2 - Disc 
Disc Plate (Sliding Member): One-piece stainless steelplate. Reinforce as required so that 
the disc will not deflect more than V360 of the gate span, when the upsweam liquid depth 
(seating head side) is as shown on the plans and the downstream liquid depth is zero. 

Reinforce gate disc with one-piece stainless steel angles or channels welded to the disc plate. 
Bolted reinforcements will not be permitted. 

Subsection 7882.3 - Operator Support Yoke 
For self-contained gate operators, attached to the verdcal extensions of the guide frames. 

Constructed from at least two stainless steel angles, or two other suitable shapes, and bolt in 
place to provide a rigid assembly. 

Maximum deflection not to exceed 1/4 inch under full operator applied loading. 

Subsection 788.2.4 - Stems 
I-1R-inch diameter, ASTM A276-91 Type 316 srainless steel. 

Threads to be A m  typc with RMS surface roughness of 63 micro-inches or less on the 
flanks for manually operated gates. 

Stems to withstand in compression, without damage, the thrust equal to at least 2-1/2 times 
the rated output of the hoisting mechanism, with a 40-pound effort applied to the handwheel 
or cranl. 

Stem Housinq Furnish pipe casing, bushings, bearings, and couplings, etc., as shown on the 
plans. 

Subsection 788.2.5 - Manual Handwheel Operator and Stem 
Manual cast iron handwheel operator shall withstand a minimum of 250 percent of design 
torque or thrust at extreme operator positions without damage. The manual effort shall not 
exceed 30 pounds. 

Sealed, ball thrust, rolla or needle bearing type and equipped with bronze lift nut, internally 
threaded with Acmc tbads. Maruials shown on the plans. 

Subsedioa 7883 Installation of Slide Gate and Stem 
Install slide gate in accordazxe with the manufacturer's written instructions. Construct gate 
stem pedestals and gate lift pedestal at locations shown on plans. Carefully install anchor 
bolts on pedestals at proper orientation and alignment for stem guides. 

Brace gate thimble intanally during concrete placement. Accurately place anchor bolts using 
templates furnished by the manufacturer. Disassemble factory as&mbled gate components 
before installation. ~ i n ~ e r  tighten all bolts internally and obtain ~ngin&r's approval of 
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complete assembly. 

Manual cast iron handwheel operator shall withstand a minimum of 250 percent of design 
torque or thrust at extreme operator positions without damage. The manual effort s h d  not 
exceed 40 po~&s.  Gear box shall be in weatherproof housing suitable for portable electric 
drill operation after removal of handwheel. Furnish one adapting chuck to fit sluice gate 
operators and to fit elecmc drill operators. 

Subsection 7883.1 Field Quality Control 
Perform performance test under approved simulated operating conditions. 

Adjust, realign or modify units and retest if necessary. 

SECTION 7% - PLASTIC WATER STOP 
Add the following, Section 7% - PLASTIC WATER STOP, tn the MAG Uniform Standard 
Specifications. 

Subsection 796.1 - General 
Plastic water stop shall be extruded from an elastomaic plastic compound of which the basic 
resin shall be polyvinyl chloridc (PVC). Rwlaimcd PVC in the compound is not acceptable. 

The specific gravity shall be approximately 1.37. The Shore Dummcter Type A hardness 
shall be approximately 80. The p e r f o n n ~ ~ ~  requhmnts  an the Corps of Engineer's 
Specification CRD-C-572. Type shall consist of a center bulb with a number of parallel ribs 
or protrusions on each side of strip cenm. Corrugated or tapad type water stops are not 
acceptable. The thickaess shall be constant from bulb edge to the outside stop edge. The 
mbimum weight per foot of water stop shall be 1.62 pounds for 3/8 inch by 6 inch. 

Manufacturm and Catalog Numbers irre Vulcan Metal Roducts, Inc., Construction Matrrials 
Division, BirmiDgham AL; CataSog No. 3/81-15M. Type 8069 (6 inch by 3/8 inch); Vinylex 
Corp., Knoxville, TN; Cataog No. RB6-38H (6 inch by 318 inch); Gnenstreak Plastic 
Roducu. St Louis. MO. Caplog No.: Style 732 (6 inch by 3/8 inch); and A. C. Horn. Inc., 
Belwille, MD; Catalog No. Type 9 (6 inch by 3/8 inch). 
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