
FLOOD CONTROL 
DISTRICT OF 
MIARICOM COUNN 

43rd Avenue Detention Basin 

Design Report 

100% Submittal 

March, 1999 



43'd AVENUE DETENTION BASIN 

DESIGN REPORT 

DESIGN REPORT 
March 99 

March, 1999 

Prepared For: 
Flood Control District of Maricopa County 

Chief Engineer & General Manager 

Prepared by: 
Engineering Division 

Flood Control District of Maricopa County 



43'd AVENUE DETENTION BASIN 
FCD PROJECT NO. 1170203 

DESIGN REPORT 

TABLE OF CONTENTS 

Section Pnge 

COVER ............................................................................................................................... i 

... 
FIGURES AND TABLES ................................................................................................. 111 

1.0 PROJECT DESCRIPTION 

1 .1  Purpose ......................................................................................................................... , , I  

1.2 Location .......................................................................................................................... 1 

1.3 hghts-of-Way .............................................................................................................. .,J 

1.4 Utilities ......................................................................................................................... . , 7  

2.0 EVALUATION OF BASIN AL,TERNATTVES 

2.1 Basin Alternative 1 ...................................................................................................... 10 

2.2 Basin Alternative 2 ........................................................................................................ 10 

........................................................................................................ 2.3 Basin Alternative 3 10 

2.4 Selected Alternative.. ..................................................................................................... I J 

3 .O HYDROLOGIC ANALYSIS ..................................................................................................... 14 

3.1 Hydrograph Methodology.. ............................................................................................ 15 

4.0 HYDRAULIC ANALYSIS ........................................................................................................ 16 

............... 4.1 Inlet Description .......................................................................................... 16 

...................................................... 4.2 Outlet Description 

............................................. 4.3 Emergency Spillway. 

DESIGN REPORT 
March 99 



Figure 1- 

Figure 2 - 

Figure 3 - 

Figure 4- 

Figure 5 - 

Figure 6 - 
Figure 7 - 
Figure 8 - 
Figure 9 - 
Figure 10 - 

~ 3 ' ~  AVENUE DETENTION BASIN 
FCD PROJECT NO. 117013 
DRAFT DESIGN REPORT 

LIST OF FIGURES 

Paae 
South PhoenixLaveen Improvement Project .............................................. . 2 

Project Drainage Area Map ..... .............. ....... ........ . .  ......... .... . .  . . .. .......... ... . ... . 3 

Location Map .... .. ............ ......................... . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . 5 

Acquisition Map ............. ............................. .......................... . . . . . .  . . . 6 

Sewer Relocation Plan ................................................................................. 8 

Basin Alternative 1 .................................................................................. 11 

Basin Alternative 2 .................................................................. . . . . 12 

Basin Alternative 3 ..... ... . . . . .. .. .. . . . . .. ... .. . .. . .. .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , , . . . . . . 13 

Stage-StorageIDischarge Relationship. ... . . . .. .. ...... . . . .............. . . . . . . . . . . . . . . . . . . . . . 15 

Storm Drain Collector Plan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 

LIST OF TABLES 

Table 1- Hydrologic Design Parameters.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 

APPENDIX 

Construction Estimate & Construction Special Provisions 

HEC-1 Output 

Inlet Spillway Calculations 

Geotechnical Report 

Storm Drain Collection System Calculations 

90% Plans 

DESIGN REPORT 
March 99 



1.0 PROJECT DESCRIPTION 

1 .  I Purpose 

The purpose of this project is to develop final construction dratvings. construction special 

provisions. and an engineer's estimate for the construction of the ~ 3 ' ~  Avenue Detention Basin.  he 4jrd 

Avenue Detention Basin will eliminate andlor significantly reduce the damage from flooding caused by 

events less than or equal to the hture 100-year event. The South PhoenidLaveen Drainage Improk emznt 

Project (Project). dated July 1997 and developed by HDR Engineering, Inc. proposed a drainage solution 

for the area which consisted of a number of detention basins and storm drains to capture. collect. 

attenuate. and convey storm water runoff to the Salt h v e r  (Fig I.) .  43'* Avenue Detention Basin is one 

component of the system and is one of the basins of the Project. 

The District entered into an Intergovernmental Agresment (IGA FCD - 97012) with the City of 

Phoenix. and agreed to find the design of this basin whle  the City will assume the operation and 

maintenance responsibilities of this facility once it is constructed. The 43rd Avenue Basin is being 

designed in-house to help expedite the construction of the Project's outfall. This phase of the Project 

consists of providing construction drawings for the most downstream detention basin located on 4jrd 

Avenue. The District is also preparing a design in-house for the storm drain from Baseline Road to the 

Salt h v e r  that t h s  basin will utilize as an outfall. 

1.2 Location 

The project is located in an area known as Laveen. The area has been incorporated into the limits 

of the City of Phoenix since the South PhoenidLaveen Drainage Improvement Project began. The 

drainage area is bounded on the south by the South Mountains, on the east by the 7& Avenue. on the north 

by the Salt River. and on the west by 43rd Avenue (Fig 2.). The drainage area encompasses 26 square 

miles of the southwest portion of the City of Phoenix. 
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The 4 j rd  .Acenue Detention Basln n111 be located on the southeast corner of the mtttrsectlon of 

-I?:'! and Southern Avenues (Fig 3.). This site \\as selected partly because it \\as undeceloped and mainl! 

because it \\as in the flow path of the storm runoffto the area: the site is also near the end of the hlaricopa 

Drain. There is a drainage easement that begins at 39'h Avenue and heads nest to the basin site. The 

drainage easement contains a s~vale that directs runoff to the basin site. 

The area immediately south and east of the basin site is residential property. The area north of 

Southern Avenue is partially undeveloped and partially residential property, and the area east of 4 j rd  

Avenue is agricultural land. The site is bounded on the north and west by the rights-of-way of Southern 

Avenue and 43rd Avenue respectively. 

1.3 Rights-of-Wav 

No additional rights-of-way are necessary for the construction of the basin. The District acquired 

this 20+ acre site previously which included the rights-of-way of 41" Drive from Lynn Lane to Southern 

Avenue and the rights-of-way of Lynn Lane from 431d Avenue to 4 IS' Drive, and 68 undeveloped 

residential lots (Fig 4). Two of the requirements that were imposed upon the District as part of the 

abandonment of the rights-of-ways, Hearing V95033A FN44582 dated July 25, 1995, are as follo\vs: I )  

relocate all affected sewer utilities in an alternate easement, and 2) close off 4 1" Drive with a radius nith 

curb and gutter. 

Item No. 1 is discussed in Section 1.5 Utilities. Item No. 2, closing off 4 1" Drive with a radius 

with curb and gutter requires that part of the abandonment be relinquished in order to provide rights-of- 

rvaq. for the radius. Because there is a lot north of Nancy Lane at the new terminus of 4 1" Drive that 

requires trash pickup a cul-de-sac is required. The cul-de-sac will allow trash trucks to service this 

residence without having to back up. The cul-de-sac also provides ancillary benefits such as providing a 

place that law enforcement vehicles will have access to view park activities from the park's southern 

boundaries and provide neighborhood pedestrian access into the park. 

- 
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Xn additional 20' of the eastern 75' rights-of-~va>- of 4jrd Avenue must also be abandoned. Thls 

portlon of rights-of-way n.as necessan before the abandonment of the residential lots to provide an arca 

for a frontage road. Now that L!nne Lane has been abandoned. a frontage road north of Nanc! Lane IS 

not needed. 

1 .4  Utilities 

The abandoned rights-of-way for 4 1" Drive has an existing 8" sanitary sewer in it that must be 

relocated. 4 1" Drive passed through the basin site near the eastern boundary of the property. The seuer 

line cannot be abandoned because it services homes along Nancy Lane between 4 1" Drive and 43rd 

Avenue and homes along 41" Drive from midway between Burgess Lane and Nancy Drive to the 

detention basin site. The sanitary sewer flows to the north and discharges into a 66" sanitan sewer 

located in Southern Avenue. Prior to discharging into the 66" sewer, the 8" sewer line turns to the west 

and follows along the southern rights-of-way of Southern Avenue for a few hundred feet before changing 

directions to the north again to connect into a manhole in Southern Avenue (Fig 5 ) .  

The esisting sewer is relatively flat and has a sag in its alignment before reaching Southern 

Avenue. One option investigated was to relocate the sewerline along the eastern boundary of the 

detention basin site underneath the planned O&M road and underneath the inlet spillway. As proposed. 

t h s  alignment would not eliminate the sag and would increase the number of 90degree bends from two 

bends to three bends. Another alternative investigated was to relocate the sewer line as described above. 

but add a new tap into the 66" sanitary sewer line immediately north of the O&M road rather than connect 

into the existing 8" line that runs along the north boundary of the basin site. This alternative would 

eliminate one of the bends. Although, the City of Phoenix will not allow any connections into the 66" 

sewer line other than at manholes; constructing a new manhole at this location was deemed unfeasible 

because the 66" sewer line normally flows at 213 to 314 full at all times. 
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Another alternatike ~nkestigated and also recommended IS to tap Into a ne\l sener line that is 

being planned to go into ~ 3 ' ~  X~enue  betneen Baseline Road and Southern Avenue T h ~ s  seller I ~ n e  IS 

be~ng drs~gned by Cella Bar & Assoc~ates to s w e r  a nen school that IS planned for the area The plan IS 

to relocate the I~ne along the southern boundap of the detent~on basln site underneath the planned 0&%1 

road As proposed. thls al~gnment n11l el~mlnate the evlstlng sag, reduce the number of 90degree bends 

from two to one. and also reduce the length of the new sewer l ~ n e  from ~ t s  point of relocation to ~ t s  outfall 

2.0 EVALUATION OF BASIN ALTERNATIVES 

All basin alternatives were developed to meet the 25-year existing and 100-year future volume 

requirements and meet the City of Phoenix detention basidpark design criteria as allowed b) the 

District's Policv for the Aesthetic Treatment and Landscaping of Flood Control Projects. dated Dec 16. 

1992. According to IGA 97012, the basin will be turned over to the City of Phoenix for day-to-day 

operation and maintenance. The City's design criteria is as follows: 

I .  The detention basin site shall provide an area above the 100-year storm event to accommodate court 

games, playground(s), parlung lot(s), park structures. etc. 

2. The configuration and size of the area needed for the recreational elements identified above shall 

range between 3-5 acres. 

3.  Side slopes of the basin shall not exceed 5: 1 (20%) and shall be planted in turf or seeded. The basin 

bottom shall also be planted in turf. 

4. The basin should be shaped such that off-site storm water does not sheet flow into the basin. 

5 .  Exposed aggregate shall be used as feasible in place of grouted riprap at locations requiring erosion 

protection. 

- 
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2.1 Basin Alternative I 

Basin Alternative I (Fig 6.) meets the above criteria by providing 3.7 Acres of open space above 

the future 100-year storm event stage. The open space is located in the NW quadrant of the basin site 

near the intersection of 13rd and Southern Avenues. All of the side slopes are 5: 1 .  The basin is a single 

level basin with a bottom elevation of 1004. an 18' deep basin. The design provides for a 15' 

maintenance road around the perimeter of the basin. 

2.2 Basin Alternative 2 

Basin Alternative 2 (Fig 7.) meets the above criteria by providing 3.7 Acres of open space above 

the fbture 100-year storm event stage. The open space is located in the NW quadrant of the basin site 

near the intersection of 43rd and Southern Avenues. All of the side slopes are 5: 1. The basin is a single 

level basin but provides a 10' bench midway behveen the floor and top of the basin to be used as a 

running/jogging path. The bottom elevation of the basin is 1006. a 16' deep basin. This alternative also 

provides for a 15' maintenance road around the perimeter of the basin. 

2.3 Basin Alternative 3 

Basin Alternative 3 (Fig 8.) also meets the above criteria by providing 3.7 Acres of open space 

above the future 100-year storm event stage. The open space is located in the NW quadrant of the basin 

site near the intersection of 43rd and Southern Avenues. All of the side slopes are 5: 1. The basin is a dual 

lebel basin that provides a level area for recreational use approximately 8' above the bottom of the basin. 

T h ~ s  alternative also includes a 10' bench at the same elevation as the raised portion to be used as a 

runningljogging path. The bottom elevation of the basin is 1002, a 20' deep basin. This alternative also 

provides for a 15' maintenance road around the perimeter of the basin. 
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2 4 Selected Alternative 

Basin Alternative No. 3 is the selected alternative All basins were discussed with a 

representative from the City of Phoenix and the District to determine the configuration that 

provided the most benefits to each party. In addition to the items mentioned in the description of 

Alternative 3, two pedestrian access ramps were added to allow pedestrians to access the 

benched track from the south and east maintenance road. In conjunction with the pedestrian 

ramp, a dual-purpose pedestrianlmaintenance access ramp was added adjacent to the elevated 

portion of the basin site to the benched level area. 

The pedestrian ramps provide continuity around the basin and over the inlet spillway that 

would otherwise be discontinuous during all runoff events. They are also located where near the 

terminus of 41'' Drive to provide a gateway into the park. 

3.0 HYDROLOGIC ANALYSIS 

The hydrology developed for the South PhoenidLaveen Drainage Improvement Project ikas used. 

No new hydrology was performed as part the basin design except that the input regarding the geomety of 

the detention basin was modified. The basin design must be able to handle the existing 25-year and the 

future 100-year storm events. Table 1 shows the results for each of the return events listed. 

Table 1 - Hydrologic Design Parameters 

* Controls the design 

The basin inlet will be designed to accommodate 1022 cfs and the storage capacity below 

43rd Avenue Basin 

the top of the basin will be no less than 142 Ac-Ft. 

,,,,,,,,, Existing , .,,,, 1 . . . . . . . . . , , . Future 
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3 1 Basin h!odelino, Parameters 

The original concept was to have a pump acting as the sole discharge for the basin 

Another option has been developed which will allow the basin to gravity drain into the 4jrd Avenue 

storm drain The Figure below shows the stage-discharge relationship for a gravity outfall. The 

reason for the zero discharge for the free outfall up to elevation 1014 is to account for the sag in the 

storm drain. Any water below elevation 10 14.0 will have to be drained by the pump station at the 

Salt River. The free discharge is what is modeled in the HEC-1 output. 

Stage Storage Curves 

a, p 160.0 
Q = 140.0 
0 
rn .- 120.0 
0 , 100.0 

rn --t- Storage 
- *  80.0 F s 
0 

--a-- Discharge 
Q 60.0 
V 

a, 40.0 
cn 
E 20.0 
0 
tj 

0 . 0 , - - ,  , 1 ,  

Q" Q" ,QQ% ,QQ' ,Q\~ ,Q* ,Q$" ,Q,% ,- ,Q$ 
\Q \Q 

Water Surface Elevation 

Figure 9 STAGE - STORAGE/DISCHARGE RELATIONSHIP 

Tailwater condition of 1014 at outlet 
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4.0 HI 'DMULIC .ANALYSIS 

1 1 Inlet Descri~tion 

Flows are conveyed to the basin via a swale that begins at 39'" Avenue approximately 

300' feet south of Southern Avenue. The flows will be directed into the detention basin via a 

large inlet structure that consists of a concrete rectangular section, a triple barrel 10' u 5'  

concrete box section, a concrete sloped spillway section with chute blocks, and a riprap stilling 

basin The spillway inlet improvements will be designed to accommodate the 100-year h ture  

runoff event that is estimated to be 1022 cfs (Table 1). 

The flows from the swale cross over 41"' Avenue on a concrete apron and continue in the 

natural swale until they reach the basin inlet works. The inlet works will begin approximately 

100 feet west of 41"' Avenue where the flows will drop over a 4' +/-wall into a concrete 

rectangular section. From this drop, the flows enter the basin via a triple barrel 10' x 5' concrete 

box section that supports the perimeter maintenance road then outlets into a concrete spillway 

that includes chute blocks to dissipate the energy. At the end of the spillway buried beneath the 

surface will be large diameter dumped riprap to protect the end of the spillway and the floor of 

the basin. In conjunction with the inlet works, there will be a trapezoidal channel from the 

stilling basin to the outlet structure to convey nuisance flows. The low-flow channel section is 

proposed to be grassed lined along with the entire floor of the basin and will be sized to convey 

100 cfs. 

The 43rd Avenue Detention Basin Project will not be making any improvements to the 

drainage swale east of the inlet works; this will be part of another project. Currently, the swale 

does not have the capacity to convey the 25-yr existing or the 100-yr future flows. The concept 

report prepared by HDR Inc. states that h ture  improvements will include a triple barrel 10' x 4' 
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CBC at 1 lST Avenue. L'ntil the time that the swale is modified. the design discharges will not 

likely make it to the basin. 

Tlvo other storm drain inlets will be constructed with the basin. These inlets will receive 

flows from storm drains from the neighborhoods to the north,and south of the basin site (Fig 10) 

The storm drain collection system capturing runoff from the neighborhood to the north of 

Southern Avenue is designed to handle the 10-yr event and the storm drain collection system 

capturing runoff from the neighborhood to the south of the basin is designed to handle the 100-yr 

event. 

Prior to constructing the detention basin, the two collection systems mentioned above 

will be constructed with the 43rd Avenue Storm Drain and discharge directly into the storm drain. 

At some kture date when the detention basin is constructed, the collection systems will be 

rerouted so that they discharge into the basin. The reason for this is so that the flows will be 

attenuated before discharging into the 43rd Avenue Storm Drain; this increases the level of 

protection provided by the entire drainage system. 

The storm drain constructed in Southern Avenue to convey the runoff captured in the 

neighborhood north of Southern Avenue will remain in the ultimate system when the basin is 

constructed. The storm drain will need to be extended by others, and it should capture only 

rainfall that falls within the Southern Avenue rights-of-way; all other runoff should be diverted 

to the detention basin. 

4.2 Outlet Description 

The original concept for an outlet was to be a pump station because the proposed 

invert of the storm drain in the concept study was above the floor of the basin. The pump station 

DESIGN REPORT-PCN 1 170203 18 



was to drain the basin with pumps capable of dischargins 100cfs. Now the design invert of the 

storm drain in 43rd Avenue is below the basin floor because it is being lowered to avoid a contlict 

tcith a 66" sanitary sewer in Southern Avenue. The pump station that was proposed in the 

conceptual study to drain the basin will still be required, but at the outlet of the storm drain near 

the Salt River. The capacity of the pump(s) has now been reduced from a 100-cfs to 13-cfs 

The proposed method to drain the basin is through an outlet structure located on the Nest 

side of the basin. The structure will be a rectangular structure with two circular openings and 

one rectangular opening along the east vertical face and a grated opening on the top to allow 

flows to discharge from the basin. The top of the outlet structure is set at elevation 1020.0 that is 

the same as the emergency spillway. Should the circular openings be clogged, flows will have 

another route to the storm drain. (Elevation 1020.0 is also above the estimated water surface 

elevation of the Salt River during a 10-yr event.) 

The openings along the face of the outlet structure will be covered with trash racks on the 

front side for trash and safety concerns and flapgates on the backside to keep flows from the 

storm drain and/or flows from the Salt River from entering the basin. The outlet structure will be 

connected to the 43" Avenue storm drain with a 72" diameter concrete pipe. 

Now that the pump has been relocated to near the outlet of the storm drain between Weir 

Avenue and Broadway Road it is considered part of the storm drain design. Carrollo Engineers, 

Inc. who is acting as a subconsultant to the District's in-house design-team will design the pump 

station. The pump(s) will be sized such that it will be capable of draining the basin within 36 

hours from the end of the each storm event or from when flows in the Salt River cease. 
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4 3 Emereencv Spillwav 

In addition to the outlet structure. the basin includes an emergency spillway that will be 

located along the west-side of the basin where the water naturally flowed in the property's 

existing condition. The emergency spillway consists of a 66-foot wide unlined depression in the 

top of the bank set at elevation 1020.0. Flows exiting the emergency spillway have a chance of 

entering the storm drain in 43rd Avenue through catch basins that will ultimately be constructed 

along the roadway when 43'd Avenue is h l ly  developed with curb & gutter. 
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FLOOD COhTROL DISTRICT OF \I.\RICOP\ COI  \TI  
43RD .-\C.ENLE DETEhTIOh B.ASIh. 

SOUTHERN .-\VENL.E TO SALT RIF'ER 
CONTRACT NO. FCD 99-lux 

PROJECT CONTROL VO. 11'0203 

DRAFT SPECI.AL PROVISIONS - 100% 

SECTION 101 - CLE'ARING .AND GRUBBING 
Clearing and ,gubbing shall conform to Section 201 of the MAG Uniform Standard Spec~fications and COP 
Supplement except as modified herein. 

Subsection 201.1 - Description 
Add the follo\ving to this subsection: 
The Contractor shall protect-in-place all of the perimeter walls and footers during ths  operation. 

Subsection 201.5 - Payment 
Replace this subsection with the follokving: 
The project construction limits shall be cleared of all trees. vegetation. trash and debris. Such matenal as 
collected shall be disposed of at an approved landfill site and shall be subject to landfill fees so assessed. 
tvhch tvill be included in the unit price bid for this item. Weigh tickets from all landfill disposals must be 
furnished to the Engmeer. 

Pqment for clearing and grubbing as such will be paid for at the lump sump price bid for. and shall be full 
compensation for all labor, equipment, lsposing of refuse and all other items that are incidental or 
appurtenant. 
ITEM 201-1 - CLEARING AND GRUBBING 

Subsection 201.6 - Measurement, Removal, and Disposal of Trees: 
Replace this subsection with the following: 
No measurement shall be made for the removal and disposal of trees. 

Subsection 201.7 - Payment, Removal, and Disposal of Trees: 
Replace ths  subsection with the following: 
No pqment shall be made for the removal and disposal of trees as such; the cost thereof shall be included in 
the price of clearing and grubbing. 

SECTION 202 - MOBILIZATION 
.Add thls section to the MAG Uniform Standard Specifications 

Subsection 202.1 - Description 
The nark under thls section shall consist of preparatol); work and operations. including but not limited to. the 
movement of personnel. equipment, supplies and inctdentals to the project site; the establishment of all 
offices. buildings and other facilities necessary for work on the project, and for all other work and operations 
that must be performed and costs incurred prior to beginrung work on various items on the project site. 

Field Office: 
This work shall consist of providing and maintaining a furnished Field Office for the exclusive use of and 
occupancy by the Engineer and the Engineer's staff. 

The office shall be a budding or mobile trailer erected at a location convenient to the project. The office ma: 
be in the same building or mobile trailer as office space of the Contractor. provided that such office is 
separated from the area used by the Contractor by a wall or door with an adequate l o c h g  device and has at 
CONTRACT FCD 98-xx Project Control No. 1 170203. PAGE SP 1 OF 35 



Ths Ccntractor ma! f~u-n~sh equ~~a len t  f a c ~ l ~ t ~ e s  In an eustlng bu~ldlng pro! tdsd such f a c ~ l ~ t ~ e s  and bu~ ld~ns  
arc' located to pro\ tde con\ enlent sen  Ice 

The fisld oftice shall be an approt.ed and tisatherproof budding or mobile trailer pro! i d~ns  a minimum of 
~ O O  square feet of clear tloor space. not Including the tollet area. The structure shall ha1.e a minimum cz~l~ng 
Iistght of s e ~ s n  ( 7 )  feet and shall be provtded iiith n-eatherproof doors equipped ivith adequate lockln~ 
dst Ices. LVindoivs shall also be provided tilth adequate locking devices. The Contractor shall also provtde 
the follo\\lng: 

a. L~ght~ng - Electric light. non-glare p p e  luminaries to provtde a minimum illurninat~on le\eI at desk 
height level. 

b. Heating & Cooling - Adequate electrically pokvered equipment to malntain an amb~ent air 
temperature of 72 degrees F plus or minus 8 degrees. 

c. Telephone. answering. and FAX machine - X telephone with an outside line for the esclusii e use of 
the Engineer. The Contractor will pay for the cost of the line and local calling charges. The D~str~ct 
tiill pay for long distance charges made on thls line. 

d. Toilet - A commode and wash slnk in a separately enclosed room within the building or moblle 
trailer. properly ventilated and complying with applicable sanitcuy codes. Contractor shall proc~de 
water service. 

e. Maintenance - The contractor shall maintain all facilities and furmshed equipment in good \.corking 
condition. 

f. Fire Extinguisher - Two non-toxic, dry chemical. fire extinguishers meeting Undencnters 
Laboratones. Inc. approval for Class A, Class B, and Class C fires with a minimum rating of 2.A 
ZB: 10C. 

g. Electricity - Contractor shall provide electric power and pay for all electric services. 

h. Furn~shings - Two office desks with drawers. two office chairs (padded. swivel tspe), one drafting 
table (adjustable height 3 feet by 6 feet), one conference table, eight foldmg chairs. one draftsman's 
stool. and a four drawer legal file cabinet. 

I. Copier - Copier for 8 'h inch by 1 I inch and 11 inch by 17 inch paper with minimum 10 copy 
capacity. 

The office shall be Mly equipped and made available for the Engineer's use and occupancy prior to the start 
of any Contract work and not later than LO days after the date of notice to proceed. The Engineer \ i l l 1  notifi. 
the Contractor, in writing, of the acceptability of the Field Office provided. The Contractor shall maintam the 
field ofice in operating condition until seven (7) days after acceptance of the Contract work. 

All facilities shall be maintained in good operating condition and appearance by the Contractor for the 
designated period. after which all portable buildings or trailers, fencing, surfacing, and utilities shall be 
removed from the site. the areas cleaned and seeded if required and left in a neat and acceptable condition. 

Subsection 202.1 - Payment 
Pa)ment shall be made on the basis of the lump sum price bid and shall be full compensation for supplying 
and furnishing all materials. facilities. and services and performing all work involved as specified here~n. The 
lump sum price bid shall not exceed three (3%) percent of the total project bid amount esclusive of 
mobilization. No additional pa>ment will be made for occupancy and services during periods of contract 
estension of time due to engineering changes. 
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SECTION 206 - STRC CTt 'RE EXC.4V.ATION ,450 BACKFILL 
'jtnlcturs s\ca\ atlon and backfill shall conform to Ssct~on 206 of thz JI.AG Un~form Standard 5prclticntlons 

I 
and COP Supplement sscept as mod~fied hereln 

Subsection 206.2 - Foundation >laterial Treatment 
.Add thz following: 
Foilndat~on bear~ng surfaces shall be free of debris and water softened materials prior to placing concrete and u 
rclnforcing stssl. .An> loose or disturbed zones should be removed and replaced ~vith compacted till or Itan 
concrete. 

Subsection 206.4 - Structure Backfill 
.Add the follo\ving: 
Compaction of structure backfill soils against embedded footings. walls. and headwall structures shall be 
accomplished to a minimum 95 percent of the maximum ASTb1 D698 densip. 

I 
Compaction against wing walls, or channel lining within 3 feet of the walls or lining shall be accomplished 
using non-lvheeled. hand operated compaction equipment only. 

I 
Backfill behind subsurface ~valls designed to support utilities. pavement. channels, or other facilities should 
be compacted to density criteria from Section 2 1 I.  Backfill shall consist of free draining granular soils that 
ed ib i t  low expansive potentials. The material shall be free of vegetation. debris. organic contaminants. and 

I 
fragments Iuger than 6 inches in size. 

Compaction operations shall be accomplished by mechanical methods. Water settling or jetting shall not be 
permitted. 

On-site soils may be used in structural fills or backfill except for high plasticity on-site soils (P.I. > 12) nhlch 
may not be used in structure fills or backfill. Imported soil used for fills under pavements. or channels. 
backfill around structures should be granular soils conforming to the following requirements: 

(Arizona Test Method 20 1) 

Sieve Size 

3" 

314" 

# 8 

#200 

Note: Maximum size may be reduced at the Engineer's direction to satisf?: trenchmg and landscape 
requirements. etc. 8 

Percent Passing 

100 

60-80 

35-80 

0- 12 

Subsection 206.5 - Payment 
Replace t h s  subsection with the following: I 

No pa>ment kvill be made for structure excavation and backfill as such; the cost thereof shall be included rn 
the bid price for the construction or installation of the items to whch such excavation and backfill is 
incidental or appurtenant. 
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. 
SECTIOh I I I - FILL CONSTRCCTION 
F ~ l l  construction stiall conform to Section 2 .1  1 of the MAG Cnifonn Standard Speciticatlons and COP 
SuppIemsnt swept as modified herein. 

Subsection 21 1.1 - Description 
.Acid the follo\\ing: 
\L'ork under this item shall consist of filling to ralse the grade for the maintenance access road around the 
perlnleter of the detention basin. 

Subsection 11 1.3 - Compacting 
.Add the follotving: 
Compact~on of exposed site soil, backfill. fill. and base course materials shall be accomplished to the 
follotving densie criteria: 

Material Xfinimum Percent Compaction (XSTkI D698) 
Subgrade Soil: 

Below structural elements 95 
Below Pavement 9 5 
W i t h  three (3) feet of existing perimeter lvalls 8 5 

Backfill: 
Restoration of channel bank 
Against structures 

On site undisturbed soils or compacted soils subsequently disturbed or removed by construction operations 
should be replaced by materials compacted as specified above. 

Subsection 21 1.5 - Measurement 
Replace this Subsection with the following: 
No measurement kvill be made for fill construction. The estimated quantity for fill is approximately 5.392 
cubic !.ards. 

Subsection 21 1.6 - Payment 
Replace thls Subsection with the following: 
No pqment will be made for fill construction. the cost thereof shall be included in the price bid for the 
Detention Basin Excavation to which such fill construction is considered incidental or appurtenant. 

SECTION 215 - EARTHWORK FOR OPEN CHANNELS 
Earthwork for open channels shall conform to Section 2 15 of the MAG Uniform Standard Specifications and 
COP Supplement except as modified herein. 

Subsection 215.1 - Description 
Replace thls subsection with the following: 
Open channels for the purpose of this section shall mean the detention basin. The work in t h s  section 
consists of excavation, fill. grading, and disposal of excavated and removed material for the construction of 
the detention basin and associated items. 
Subsection 215.3 - Excavation 
Add the following: 
The Contractor is encouraged to review the soil boring logs included in Appendrx A of these Spec~al 
Provisions. and the geotechnical report as discussed in Subsection 102.4. 
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ii:p~,lc: ;!II> . ~ ~ b > c c t ~ o n  ii ~ t h  the follo\t~nz 
\l;clsur<nii.nt for <\cat ation mater~al on s ~ t e  for the detent~on bas~n and the Inlet channel \ \ i l l  bc in~i fc  
,~ccordlng to the quantih of matenal <\cat ated from natural r~oimd to the tin~shed grades sho\\n on rhc 
plans Yo measurement \ ~ 1 1 1  be made for till constructlon. imported material. or d~sposal ofc\cess ~natcr~al 

u 
TIIC Engineer 1~111 i e r ~ f j  the quantltles of <\cat atlon b! a msthod that In hls oplnlon IS best su~ted to obtnln 
.in ,iccurate determ~nat~on I 
Subsection 215.8 - Payment 
Replace this subsect~on \vith the folloiving: 
Pa>ment for e s c a ~  atlon of material for the dztention basin and associatsd inlet channel nil1 be made on the 
bas~s  of the pnce b ~ d  per cubic yard of escavation. 
ITEM 215-1 - DETENTION BASIN EXC;\VATION I 
220 - RIPRAP CONSTRUCTION 
Fbprap constructlon shall conform to Sect~on 270 of the MAG Un~form Standard Specifications escept as 
modified herein: 

Subsection 220.1 - Description 
Replace this subsection ivith the follo\ving: 
The construction of riprap shall consist of finishing and placing stone adjacent to the inlet spillita? structure 
\t alls and at the base of the inlet spillway structure as shoun on the plans and specified in the special 
pro~isions. Sacked concrete riprap mill not be allowed. 

Subsection 220.4 - Plain Riprap 
Replace this subsection with the following: 

I 
The construction of plain riprap shall consist of ~ s h m g  and placing the stones as shown in the plans and 
as specified in these special provisions. 

Subsection 220.7- Measurement 
Replace t h s  subsection with the following: 
Riprap shall be measured by the cubic yard of the rock placed to the depth and neat lines as shoikn on the 

R 
plans. No measurement will be made for riprap placed beyond the neat line as shown on the plan unless 
directed by the Engneer. I 

- 

Riprap Gradation Table (D50 = 18") 

Subsection 220.8 - Payment 
Replace this subsection with the following: 
Pa>ment for plain riprap shall be made on the basis of the price bid per cubic yard in place; w i t h  the limits 
of dimensions shonn on the plans for bid items 220- I .  Pa>ment shall include labor. preparation of ground 

I ' 
surfaces. excavation. riprap. replacement of damaged areas. samples provided for the Engineer's approval and 
all other miscellaneous items required for riprap construction. 
ITEM 220-1 - PLAIN RIPRAP 

I 
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Stone Size (in) 

1.5 dso 

1.2 d:o 

1.0 dso 

0.4 d5o 

Percent Passing 

100 

8 5 

5 0 

15 



SECT105 2 2 5  - W-\TERING 
\.\'ater for compactin_r and dust control shall confom to Sect~on 225 of the M.4G Unlform Standard 
Specifications and COP Supplement escept as modified herein. 

Subsection $25.1 - Description 
R2placs t h~s  subsection u ~ t h  the follo\r-ing: 
The project site is located adjacent to a devsloped residentla1 area. Therefore. pre-soaklng prior to 
zrca\ ation. and continuous dust control efforts durlng construction will be required for this project. The 
Contractor maintain adequate pre-soak conditions during escavatlon. and adequate dust control during 
loading and transport operations to minimize dust. 

Subsection 225.2 - Water Supply 
Replace this subsection \vith the following: 
The Contractor is to use Cih of Phoenls water. The Contractor shall use only those hydrants des~gnated b> 
the Cih. of Phoenix Water Semices Department and in strict accordance with its requirements for h>drant use. 

I 
The Contractor shall contact the Water Semices Department. T e c h c a l  Support Group at 495-560 I to obtain 
a "Permit to Use Water from Fire Hydrant" and pay the required fees. \vhich include both monthly sen-ices 
charges. plus the cost of the water per 100 cu. Ft units used. 

Subsection 225.4 - Measurement 
Replace h s  subsection with the following: 
The Contractor must obtain a hydrant meter from the City of Phoenix to measurement the amount of uater 
used. Measurement will be made based upon meter readings rounded to the nearest LOO cubic feet. 

The Contractor shall furnish all connections. wrenches. valves and small tools that may be necessary to meet 
the requirements pertaining to the hydrant use. 
Subsection 225.5 - Payment 
Replace this subsection kvith the following: 
Pa'ment will be made on the basis of the price charged by the City of Phoenix per 100 cubic feet of ~vatsr 
including taxes. Pa>ment shall be for the cost of the water only: the cost of renting the meter. connecting and 
disconnecting the meter. applying the water including but not limited to the equipment, hauling, and labor. 
shall be considered incidental to the items for which watering is incidental. 
ITEM 225-1 - WATERING 

SECTION 301 - SUBGRADE PREPARATION 
Subgrade preparation shall conform to Section 30 I of the MAG uniform Standard Specifications and COP 
Supplement except as modified herein. 

Subsection 301.1 - Description 
Replace this subsection with the following: 
Subgrade preparation is for the detention basin maintenance access roads that are located along the east and 
south sides of the detention basin and for the construction of the cul-de-sac on 4 1" Dr. 

Subsection 301.8 - Payment 
Replace thls subsection with the following: 
No separate pa);ment for subgrade preparation will be made as such; the cost thereof shall be included in the 
item for which subgrade preparation is incidental. 

SECTION 310 - UNTREATED BASE 
Replace Section 3 I0 of the Standard Specifications with the follotving: 
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Subjection 3 10. I - Description: 
.jggr?gat: b ~ s :  coursc. ~ l s o  referred to as .\BC. shall bs placed In a 4-inch I2:er t j r  the rnalntsnrinc: road:. 
\\her< r h m n  on the clesig plans. 

Subsection 310.2 -Materials: 
XIatenals for use as .\BC shall be In accordance tilth Sect~on 702  - Base hlater~als of the Standard 
5ptc1ficatlons. Table 702 

Subsection 310.3 - Placement: 
The XBC may be placed and compacted in a slngle la>.er After distributing. the base material shall tirst be 
\\atered and then imrnediatel?. bladed to a uniform la>.er that n.ill net. after rolling. the requlred thickness If 
the materials deposited are not uniforml\.. blended together. the blading operation shall be cont~nued to such 
cstent as may be necessary to eliminate segregation. The quantih of ivater applied shall be that amount 
\vhich tvill assure proper compaction resulting in a relative density of not less than 100 percent as determined 
under Section 301 of the Standard Specifications. Care shall be exercised in connection nith waterlns 
operations to avoid wetting the subgrade or any lower base course to detrimental extent. 

Upon completion. the base surface shall be true. even and uniform. conforming to the grade and cross-sectlon 
sho\\n on the design plans. 

ABC may vary not more than 112 inch above or below required grade and cross-section. 

Subsection 310.4 - Measurement: 
Quantities of ABC shown on the design plans are measured by the cubic yard, based upon the actual 
dimensions shonn. No allowance is made for spalling or waste beyond those limits. Stabilized decomposed 
granite will be measured in-place by the square foot and include stabilizer agent. 

Subsection 310.5 - Payment: 
No separate pa>ment will be made for aggregate base course used for pavement replacement as such. the cost 
thereof shall be included in the cost of pavement replacement. 

Pa\.ment for aggregate base course used for the maintenance road shall be by the cubic yard in place. to the 
dimensions shown on the design plans for Item 3 10- 1 of the Bid Schedule. Such pa!ment shall be 
compensation In full for materials, transportation. miscellaneous earthwork. labor, equipment. placement. 
\\ atering. and roller compaction. 
ITEM 310-1 - AGGREGATE BASE COURSE 

SECTION 321 - ASPHALT CONCRETE PAVEMENT 
Asphalt concrete pavement shall conform to Section 32 1 of the MAG Uniform Standard Specifications and 
COP Supplement except as modified herein. 

Subsection 321.1 - Description 
Add the following to this subsection. 
This item is for the construction of the cul-de-sac of 4 1st Dnve. 

Subsection 321.8 - Measurement 
Replace this subsection with the following: 
Asphalt concrete pavement will be measured by the square yard. computed to the nearest 3 0  square yard for 
the pavement actually placed. 

No measurement will be made for the Presenative seal coat. 

Subsection 321.9 - Payment 
Replace this subsection with the follo\ving: 
The asphalt concrete measured as provided above. will be paid for at the contract price per square >.ard. \ ~ h ~ c h  
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+r:c: l.;l,i~l Y .!!I1 CJmpZnSJtlOn (or the ~ tsm sompists ;nclud~n; r n ~ t = r i ~ l s  ~grr2;cltz D J ~ L  .diirs: 

!r~n:portatlcrl. i.~bor. 2qulpmsnt. placement. roller. ~ n d  appl~cnt~on dt'ths prescn at11 s seal ,ind inch cc,its 
ITE\I 310- I - .ASPH.-\LT CONCRETE P.\VE>IENT 

SECTION 336 - P.AC'ElIENT MATCHING .1SD St-RFACING REPLACEhIENT 
Pn\trnsnt match~ng and surfac~ng replacement shall conform to Section 336 of the \IXG Ln~form Standard 
Specifications and COP Supplement except as modified herein 

Subsection 336.2.2 -Pavement to be Removed 
.Add the t'ollo~ilng to this subsection. 
.All palement to be remo~ed shall first be rancut. 

Subsection 336.3 - Types and Locations of Pavement and Surfacing Replacement 
.Add the folloi\~ng to this subsection. 
The pavement replacement shall be MAG T>pe A and shall conslst of at least tuo Ia>ers of asphalt pat ement 
OL er 13" of aggregate base course. 

Local Street 
The base course of the A.C. Lvill be 2 'A" of C-314 and the surface course shall be 2" of D- 112 and shall match 
the grades of the esisting pavement. 

Southern Avenue 
The pavement replacement shall be 8" compacted thckness. The base courses of the A.C. nil1 be lifts not 
esceeding 3"when compacted of C-314 and the surface course shall be 2" of D- 112 and shall match the grades 
of the eusting pavement. 

The materials shall conform to MAG Sections 702 and 7 10. and the follo~ving: 

Asphaltic Concrete T>pe 
Mineral Filler 
.Asphalt Cement 

C-314. D- 112 
Portland Cement ( 1- 112% by weight) 
AC-20 

Subsection 336.4 - Measurement 
Replace this subsection with the following: 
Measurement for payment will be by the square yard. In computing the pay quantities for replacements. the 
pay tvidth will be measured to the outside of the trench not to exceed the maximum trench widths as listed as 
listed in Table 60 1- 1 of the MAG Standard Specifications and along the longitudinal length of the pipe 
including through junction structures andlor manholes or as directed by the Engineer. Any pavement 
replacement in excess of h s  amount shall be considered and included in the bid item for such that the kiorli IS 

incidental or appurtenant. 

Subsection 336.5 - Payment 
Replace ths subsection with the following: 
Pqment  for pavement matching and surfacing replacement shall be made on the basis of the price bid per 
square > ard. including all materials, transportation. labor. equipment, placement, roller. and application of the 
tack and preservative seal coats, satvcuts and subgrade preparation. 
ITEM 336-1 - PAVEMENT REPLACEMENT, 8" (Southern Avenue) 
ITEM 336-2 - PAVEMENT REPLACEMENT, 4 112" (local streets) 
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iECTIO\  j40 - COhCRETE CI.RB. GI TTER. SIDEIF . \LK. DRIL E N  . A t  -\4D ALLEt 
E\TR.ASCE 
Cancrcti. curb. 2utti.r. slds\~alk. and d r ~ \  e\va! s shall conform to Ssction ?-I0 of ths L1.AG Cnlfaml St;lnd~rd 
Spec~ficatlons and COP Supplement escept as mod~fied here~n. 

Subsection 310. I - Description 
.Add ths follo\ting. 
The \\ark shall include the construction of concrete curb and gutter sectlons to match eslstlng curb. gutter. 
and s~deualk for the construction of the cul-de-sac termmation of 4 I" Drive as identified in the plans and 
construction of the concrete molt strip delineating the edge of turf as shonn on the plans. 

Subsection 310.6 - Payment 
Rzplace this subsection with the following: 
Pqment for concrete curb and gutter shall be made on the basis of the price bid per linear foot. Pa!ment 
shall be considered full compensation for all construction equipment. labor. materials. pavement remo\ a1 and 
replacement lf neces sa~ .  and all incidentals items necessary to accomplish the work in conformance to the 
plans including construction of the curb transitions. 
ITEM 340-1 - CONCRETE CURB h i D  GUTTER (MAG Det. 220 Type 'A') 

Pa>ment for concrete header shall be made on the basis of the price bid per linear foot and shall be full 
compensation for all construction equipment. labor. materials. and all incidentals necessary to accomplish the 
nark in conformance to the plans. . 
ITEM 340-2 - CONCRETE HEADER 

Pa>ment for concrete sidewalk shall be made on the basis of the price bid per square foot. Pa>ment shall be 
cons~dered full compensation for all construction equipment. labor, materials, pavement removal and 
replacement lf necessary. and all incidentals items necessary to accomplish the work in conformance to the 
plans. 
ITEM 340-3 - CONCRETE SIDEWALK (MAG Det. 230) 

SECTION 350 - REMOVAL O F  EXISTING IMPROVEMENTS 
Removal of existing improvements shall conform to Section 350 of the MAG Uluform Standard 
Specifications and COP Supplement except as modlfied herein. 

Subsection 350.1 - Description 
.Add the following: 
The work includes the removal and disposal of an existing traffic barricade, concrete curb & gutter. san~tary 
sewer pipe. and other obstacles to construction. unless it is specifically called out on the plans to be remoted 
and salk aged or protected in place. Holes. cavities and trenches resulting from the removal of structures shall 
be backfilled if necessary in accordance with Sections 206 and 2 1 I. The disposal of all waste material 
remo~ed under this item shall be the responsibility of the Contractor. The disposal site shall be appro\ed b> 
the Englneer prior to disposal. 

If a hlaricopa County landfill is selected for the disposal of waste materials andlor debris. a Maricopa Counh 
Landfill Use Permit will be required. Application for permit can be made at the Maricopa Counh Landfill 
Office. located at 2801 West Durango Street. Phoenix, Arizona 85009 (telephone (602) 269-266 1). Charges 
nil1 be levied on a volume basis for each load delivered to the landfill in accordance with the current fee 
schedule. 

Subsection 350.4 - Payment 
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?2ulll,-- .!-.I> .~ :p .x r ic .n  . \~t th  ths :'oilo\\lng . . 
Pn\ mtnt tc.r .lit r:mo\aI ~ n d  dtsposal of custing concrete stdeualh shall be madz on the basts ~ t ' ~ h c :  pric: 
bId psr 11ne;lr foot of rsrnol al and shall be constdered full compensation for all constructlon cqutpmsnt. Inbcr. 
rnatsr~als. pa\ ement remot al and disposal. and all tnctdentals necessan to accompllsh the ilorh In 
conformance to the plans. 
ITESI 310-1 - REMOVE CONCRETE CURB .AND GUTTER 

Pa! meut for the r emo~  al and d~sposal of evlstlng sanitan seuer plpe shall be made on thz basts of the prlc: 
btd per Itnear foot Pa>ment shall be constdered full compensation for all constructton equtpment. labor. 
rnatenals. remoi a1 and dtsposal. and all tncldentals necessan to accompllsh the nark ~n conformance to the 
plans tncludlng ~nstail~ng,construct~ng sener plugs tn the llnes to remaln 
ITEM 350-2 - RE,ClOVE SANITARY SEWER PIPE 

Pa!ment for the removal and disposal of existing manholes shall be made on the basls of the prlce btd per 
each and shall be considered full compensation for all construction equipment. labor. materials. rsmo\ cll and 
disposal. and all Incidentals necessary to accomplish the work in conformance to the plans. 
ITEM 350-3 - RE31OVE EXISTING MANHOLES 

Pa?ment for the removal and disposal of storm drain pipe shall be made on the basis of the pnce b ~ d  per 
linear foot. Pa>ment shall be considered full compensation for all constructlon equipment. labor. matenals. 
remokal and disposal, and all Incidentals necessac to accomplish the uork in conformance to the plans 
ITEM 350-4 - REMOVE STORM DRAIN PIPE 

No pa?ment shall be made for the removal of the traffic barricade or other obstacles to construction: the cost 
thereof shall be included in the paqment for clearing & grubbing of whch is considered incidental or . . 

appurtenant. 

SECT ION 401 - TRMFIC CONTROL 
Traffic control shall conform to Section 40 I of the MAG Uniform Standard Specifications and COP 
Supplement to MAG except as modified herein. 

Subsection 401.1 - Description 
Replace this subsection with the following: 
This work shall consist of traffic control devices and flagmen or pilot cars in accordance with Section 40 1 of 
the COP Supplement and the City of Phoenix Traffic Barricade Manual, latest revision. 

a. Traffic Control Devices 
A11 traffic andfor traffic control devices on thls project shall be provided, maintained andlor 
controlled as specified in the City of Phoenix Traffic Barricade Manual, latest revision. 

b. Street Closure Permits 
Permission to restrict city streets. sidewalks and alleys (street closure permits) shall be requested as 
specified in Section 111 of the Cit) of Phoenix Traffic Barricade Manual. 

c. Traffic Manual 
Unless otherwise provided for in the following "General Traffic Regulations." all traffic on this 
project shall be regulated as specified in Section N of the City of Phoenix Traffic Barricade Manual 

d. Prior Avvroval 
No deviation to the "General Traffic Regulation" will be allowed or implemented unless submitted to 
the Enplneer for review and approval two weeks prior to the proposed work. 

CONTRACT FCD 98-xr Project Control No. 11 70203, PAGE SP 10 OF 35 



Subsection 401.1 - General Traffic Regulations 
Locd Access Ri.qu~rements 
The Contractor shall malntaln local access to all stde strsets. access roads. dri\ e\ia! s. rills> s. ,~nd 
park~ng lots at all tlmes and shall notrtj res~dents 7 2  hours rn adlance of an: rsstrlctlons \ ih~ch \ i l l 1  

affect their access The Contractor shall rsstore the access as soon as poss~blc If the prlman access 

I 
cannot be restored In a timel: manner. the Contractor shall prot rde an alternatne. \\hlch shall be 
predeterrmned nrth the resrdents prior to rmposrng an! restrlctlons .An> local street restrlctlons 
~mposed shall be such that local area traffic c~rculatron IS ma~nta~ned unless spec~fied to be closed 

n 
here~n or as shown on the detour plans I 

b. Flagging of Traffic 
Intermittent flagging of traffic in both direct~ons inll be allotved during daylight hours to facrlitate 
construction and access for heab?. construction equipment. 

c. Traffic Control Plan 
The Contractor shall submit a Traffic Control Plan (TCP) for approval, showing placement of all 
traffic control devices. including all conflicting signs to be coveredJremoved or relocated. or other 

I 
features that may conflict tvith the placement of temporary signage. This plan shall be profession all^. 
drawn on a 24" x 36" reproducible medium. and shall be submitted to the Engineer at the Pre- 
Construction conference meeting. 

I 
d. Business Access Reauirements 

Access shall be maintained to adjacent businesses at all times during their hours of operation. 
Access may be maintained by such measures as constructing dnveways in half sections. or by 
providing bridgmg over new concrete. Properties having more than one point of access shall not 
have more than one access restricted for more than fourteen (14) calendar days at any given time. 
Access to adjacent dnveways shall be provided during all non-working hours. Any business 

B 
restrictions shall be coordinated with the affected business in witing at least seven (7) days prior to 
imposing restrictions. I 

e. Pedestrian Access Reauirements 
The Contractor shall ensure that all sidewalks on this project remain open and safely usable at all 
times. Such measures as backfilling or ramping to existing sidewalks. or providing alternate 
sidewalk areas adjacent to existing sidewalks may be used. In high pedestrian use areas. the 
Engineer may request temporary hard-surface wallways. such as plywood sheets to be ~nstalled at no 

I 
additional cost to the District. 

f. Bus Stops 
The Contractor shall maintain all existing bus stop locations on thls project in a safe manner. or 
provide alternate bus stop locations as required by the Engmeer. I 

g. Sanitation Pickuu 
The Contractor shall provide sanitation pickup for affected residents by relocating trash containers. 
or by providing alternative measures acceptable to the Sanitation Division of the Ciw of Phoen~x 

I 
Public Works Department. 

h. Traffic Control and Safetv 
At the time of the Pre-Construction Conference. the Contractor shall designate an employee. other 
than the Project Superintendent. who is well qualified and experienced in construction traffic and 
safe&. to be ava~lable on the project site during all periods of construction to coordinate and marntaln 
safe barricading whenever construction restricts traffic. - 
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h Coordlnat~on nith COP Constn~ct~on Traffic Control 
The Contractor shall contact Ton! .An  so at 261-6565 or John Perez at 495-6934 at Constn~ct~on 
Traffic Control. Clh of Phoenn 

Subsection 401.5.1 - Special Traffic Regulations 
Rsplace this subsection tvith the following: 

a. 43"! and Southern .Avenues are considered a major street and the following lane closure rsstrictions 
\\111 apply: 

b. For night time \vork or on weekends the Contractor shall minimize noise disturbance to the 
surrounding residential areas by disengaging "back-up beepers" and utilizing back-up strobe lights 
\vith spotters. and by increas~ng the muffler capacities of all equipment. 

c. For construction of the basin. the Contractor shall maintain one lane of traffic in each direction. 

d. Prior to excavation, the Contractor shall: 
I .  Develop a haul route plan and obtain a no fee permit from COP Development Sen-ices 

Department 
2. Obtain COP Street Transportation Department approval of haul route. truck volumes and 

operating hours. 
3.  Obtain COP Development Services Department gradmg permit, including Floodplain Section if 

applicable. for the proposed spoil location 
4. Street Transportation Department Permit does not release Contractor from MAG Subsection 

108.5 requirements. 

Subsection 401.7 - Payment 
Replace this subsection with the following: 
Pa>ment for traffic control. including all mobilization. signage. materials, and maintenance shall be made on 
the basis of the lump sum price bid. 
ITEM 101 -1 - T W F I C  CONTROL 

Pqment for off-duty City of Phoenix uniformed officers as mandated by the City of Phoenix nil1 be on an as- 
used basis as determined by the Engmeer. The Contractor shall submit documentation as required by the 
Engineer to support payment for this item. Payment for off-duty uniformed officers shall be made on the 
basis of the contract unit price per hour. 
ITEM 401-2 - OFF-DUTY UNIFORMED OFFICER 
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SECT[O\ 405 - \IOLI. LIENTS 
\I~.numcnts ~ h , i l l  conform to Sect~on 405 ofthe JIXG Cnit'orm Standard Spcc~ticat~on.; ,lnd COP 

Subsection 405.1 - Description 
.Add the follou ing. 
Sc\\ JI.4G 120- I T>pe 'B' monuments shall be set n ~ t h  the construction of the cul-de-sac at ths north <nit 
of41  : D n ~ s  

Subsection 105.5 - Payment 
Rsplace t h ~ s  subsection tilth the follo\iing 
Pa'ment for monuments ti111 be made on the bas~s of the prlce bid for each monument and shall be considsrsd 
full compensation for all construction equipment. labor. materials. patement remokal. and all lnc~dentals 
nzcessan to accompl~sh the nork In conformance to the plans 
ITEM 105-1 - SURVEY 31ONUhlENTS (MAG Det 120-1-B) 

SECTION 425 - TOPSOILS 
Topsoil shall conform to Sections 425 and 795 2 of the MAG Un~form Standard Speclficat~ons and the C I ~  
of Phoenlx Supplemental Spectfications. 

Subsection 425.1 - Description: 
.Add the following: 
Topsoil shall be placed in the bottoms and along the slops of the basin to the depth shown on the plans. The 
topsoil shall be placed to the finished grade as shown in the plans. 

Subsection 425.2 - Materials: 
Refer to Section 430 of these Special Provisions. 

Subsection 425.5 - Payment: 
Replace this subsection with the follo\.ving: 
Pa?ment for the placement of topsoil shall be made on the basis of the price bid per cubic yard for topsoil in 
place. Price bid shall include the over excavation. hauling, and disposal of the excavated material. all labor. 
material. and equipment n e c e s s q  for providing and placing the topsoil in accordance with the plans. 
ITEM 425-1 - TOPSOIL 

SECTION 430 - LANDSCAPING AND PLANTING 
Landscaping and planting shall conform to Section 430 of the MAG Uniform Standard Specifications and 
COP Supplement except as modified herein. 

Subsection 430.1 - Description: 
.Add the following paragraphs: 
T h ~ s  sectlon shall govern the preparation and planting of landscape areas required in the Plans or Specifications 
Llatenals shall be in accordance with Section 795. 

Esisting utilities and improvements not designated for removal shall be protected in place. Any damages tvlll 
be repaired by the Contractor at no additional cost to the Contracting Agency. 

Unless othenvise provided, walls, curbs, planter boses, irrigation systems, and other improvements shall be 
constructed after rough grading has been completed and prior to finish grading. 

The work under thls section shall consist of furnishing all labor, materials and equipment to install natlye seed 
mix. bermuda grass seed. decomposed granite. concrete header. and installation of trees and shrubs. 

Subsection 430.2 - General: 
Add the follokving sentence: 
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-. 
. ,:c ;rpsFc'c:l\.: c.:ntrnct~rs ;Ire :nccuraged to i ~ s ~ t  theicb jltz prlor to bldhng rius pr>?j:c:. jnd :Q ;d.;:I-> :.:<!r 

c,:r;c:rns ,IS :G thc ningn~tuds of the nark ln\olisd. 

Ftmlsh all labor. rnater~als. and equipment and ~nc~dental needs to Install the landscape to the llncs andcfc'ta~ls 
shonn In the plans 

. \ I 1  materials and products shall conform to the requirements of the C i h  Supplement to \LAG Spcc~ficat~ons 
Scct~on 795 

.\pplicable publications listed below form a part of this specification to the extent referenced: 

Xr~zona Nursen Xssoc~ation Groners Committee Recommended Tree Specificat~on (latest e d ~ t ~ o n )  

Subcontract landscaping and irrigation work to a single firm specializing in landscape and irrigat~on ~ns t~ l la t~on  
and maintenance 

Perform work In accordance ivith all applicable laws. codes and regulations required by authorlt~es ha\ lny 
jurisdiction over such work and provide for all inspections and permits required by Federal. State and local 
authorities in furmshmg. transporting and installing materials as shown or for completing the \vork idsntifisd 
herein. 

Water costs are the contractor responsibilie. until Final Acceptance or end of Plant Establishment. Guarantee. 
and Maintenance Period whlch ever is longer and the water meters are transferred to the C i e .  

All planting areas shall be left free of construction debris andlor toxic material and graded to a level to perrnlt 
landscape and irrigation construction. Trenches, foundation backfill or other filled excavations shall be compacted 
prior to the site being turned over to the landscape contractor. No soil preparation or planting shall begin before 
the site has been cleared and cleaned of debris. Commencement of work indicates acceptance of job s ~ t e  
conditions. 

Cooperate and coordinate with other contractors and trades w o r h g  in and adjacent to landscape areas 

Detsrmine location of underground utilities and perfom work in n manner. which ~vill avoid poss~ble darnayes. 
The contractor at no addtional costs will repair any damages to the Contracting Agency. Hand excak ates. as 

required. Maintain stakes by others until removal is mutually agreed upon by parties concerned. 

If rock or other obstructions are encountered in excavation for planting, notify the onner's representative. 
Proceed with work only as directed. 

Ship materials with Certificate of Inspection required by governing authorities. 

If specified material is not obtainable, submit proof of non-availability, together with proposal for use of 
equivalent material, sirmlar in appearance, ultimate height. shape. habit of growth and general soil requuements. 
The contractor may make substitution of a larger size of the same species with approval by the Engineer. 
Ho~vever. any additional cost for these substitutions will be borne by the contractor. 

Before delivery. Certificates of Compliance shall be submitted, certifying that materials meet the requirements 
specified. Certified copies of the reports for the following materials shall be submitted: 

I .  Transporting of Cacti and Landscape Plant Materials (from the Arizona Department of 
Agriculture). 

2. Soil Amendments and Conditioners 

3 

.I. Seed Mix 
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( ~ : n ~ ; i c ~ t i c n  h ~ i l  i ~ d l c ~ t ? .  suppl~ers name. ~diirsss. tslcphone number. datt dt' purchnss. ::,imc ~ n d  L : C ~ I I I I ~ ~ ~  

dsscr~pt~c'n ,~t '~t i ' rn purchassd. and quantrc ofsach 1t;m purchassd. 

The Englneer rsszncs the r~&t  to take and anal! ze samples of matsnals for contbrmlh to spec~ficat~ons ~t an\ 
timz Contractor shall furn~sh samples upon rsqusst Rz~sctsd ~tiatenals shall be ~mrne&attl\ rsmoi i.d tiom the 
s ~ t c  a t  the contractor's expense The contractor shall pa> cost of rcnlo~ lng matsnals not rnestlns spsc~ficclt~ons 

.All hsrb~ctde , pestic~de applicators shall be properl! licensed for application of non-restr~cted use chemicals \ \ I& 
an .A-20 license or an .A-2 I license u.ith Pest~cide Endorsement from the State Registrar of Contractors and 
Structural Pest Control Commiss~on. All Landscape Contractors are required to f m l s h  a cop!, of the~r 
application from the Registrar of Contractors. \ \h~ch shall list the names of those smplo!ses. appro\sd as 
applicators by the Registrar of Contractors. Application of non-restricted use pesticides shall not take place unt~l 
the Engineer receives a copy of the application. 

XI1 non-paved areas. as directed by the Engineer. shall be treated \vith a chemical control. such as Round up or 
Equal. to control and kill ~veeds. After ~veed kill has been established to the satisfaction of the Englneer. these 
areas shall be cleared and grubbed. 

Prior to landscape grading. areas designated shall be cleared and grubbed in accordance tvith Section 201. 
Clearing and Grubbing. 

Remove or relocate trees. shrubs. grass, improvements or obstructions interfering tvith the installation of new 
construction. Removal includes diggmg out stumps and roots to a depth of 12 inches below esisting or proposed 
grade ivhich ever is lower. 

Fill depressions caused by clearing and grubbing operations uith satisfactory soil material. Place fill in 6" looses 
depths and compact too adjacent ground densities. 

After clearing and grubbing has been completed. the esisting surfaces shall be scarified and cult~i ated to a 
minimum depth of 8 inches. then brought to finish grade. incorporating soil conditioning operation. if spec~fied. 
During t h s  operation. debris. including all items over 1 inch in any dimension. shall be removed and disposed 

of offsite. 

Finish grade for landscape areas shall not vary more than I inch t?om specified grade and cross section and shall 
be a smooth. uniform surface. free of abrupt grade changes or depressions. Finished soil grade. adjacent pa\.ing. 
curbs or headers shall be adjusted for surface materials. Unless othem4se specified seeded lann areas shall be 

I 
1 - 1/2 inches below adjacent pavements. Granite and sodded areas shall be 3 inches below adjacent pavement. I 
During Landscape Work keep pavements clean and work areas in orderly conhtions. Sweep. scrub or hose 
affected areas as directed by the owners representative to maintain a clean and neat work area. 8 
Protect Landscape Work and Materials from damage due to landscape installation. operations b! other 
contractors and trades and trespassers. Maintain protection during installation and maintenance periods. Treat 
repalr or replace contractor-damaged work as directed by the owner's representative. Remove a11 debris. trash 
and excess materials generated by the landscape installation. 

t 
Do not treat any area with a pre-emergence control that is to receive bermuda grass or native seed mis. I 
Subsection 430.3.1 - Preparation of In-Place Soil: 
Add the following: 

I 
Topsoil \vill be placed in the bottom and along the slopes of the basin conforming to Section 2 15 and Ssctio~l 
425. I 
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=.r  :n< : c p g l i  k i n ;  pl;lc<d. 2KcaLats jubk~aifs ro ~ c c o r n r n o ~ ; l ~ i '  x p t h  ~ r ' s i i ~ l  ~r;i;.nclrni.nrs T ; i !  :Q .I ::p[;: 1 

n, :~  i:-- : l i ~ n  1 inches, Rirno~e  high areas ~ n d  till depressions .4ppl! 5011 arnen&icnts , lj ioilo\\s 

Organ~c matter 3-~nch deep (appro\. 6 3 C l '  per 1.000 SF) 
Sult'ur 15 LBS per 1.000 SF 
Iron Chelate L OZ per 1.000 SF  

Till so11 and amendments to homogenous tine mlsture. free of lump clots. stones roots and other e\traneoul; 
matter to a depth o f 4  Inches. 

Fine grade lann areas to a smooth. even surface tvith a loose uniforml\.. fine texture. Roll. rake and drag Ia~tn 
areas. remove ridges. Apply fertilizer. reference Cih  Supplement to MAG Section 795. at the rate recommended 
by the manufacturer (approximately 6-lbs/1000 st) for initlal seeding operations. 

Xlolsten prepared lann areas if soil is dry 

Subsection 430.3.4 - Seed Mix 
Bermuda grass shall be planted on all basin side slopes and the bottom of the basins. 

The native grass and tvildflower mix shall be as identified on the project plans 

Subsection 430.3.5 - Seedbed Preparation 
Prior to placing any seed. the Contractor is to verifi that rough m d  final grading is complete and has been 
accepted by Engineer. 

Mix soil amendments and fertilizers ~ i t h  topsoil at rates speclfied in Subsection 430.3. I. Apply soil amendments 
on surface of topsoil and incorporate thoroughly into the top 6-inches before planting, using approved equipment. 

Fine grade the turf area to a smooth, even surface with loose. uniformly fine texture. Lightl: roll. rake. and 
rem0L.e ridges and fill depressions to meet finish grades. The Contractor shall achieve 85% compaction for the 
topsoil. Remove trash debris. stones larger than I-inch in any dimension and other objects. uhich may tnterfere 
nith planting or the maintenance operation of the turf area. 

Till soil in native seed and wildflower mix areas to create 6"-8" deep firrows nith tines set no further than 18" 
on center. Till in two perpendicular directions. Utilize a heaby drag to smooth furno\\-s. Naturalize the area 
remob ing caliche and unnatural appearing rock and debris. The surface should emulate the natural desert. 

L~ghtly moisten prepared turf and native grass and wildflower mix area before planting if soil is v e n  &.. or to 
achieve desired compaction. Allow surface to dry off and loosen top I-inch before planting the bermuda grass 
seed. Do not create muddy soil conditions. 

Restore prepared areas to specified conhtion if eroded or othenvise ls turbed after fine grading and prlor to 
seeding. 

Site preparation shall not disturb or destroy existing irrigation pipe. plants or other improvements. The 
Contractor shall be responsible to replace or repair any damage that occurs to the satisfaction of the Engineer. 

Subsection 430.3.6 - Application of seed mix 
The bermuda grass seed and native grass and wildflower mix shall be installed per MAG C i e  of Phoenix 
Supplements. Revised July 1, 1994, and Subsections 430.11.4 and 430.11.5. Do not use \ket seed or seed that 
is moldy or otherwise damaged in transit or storage. 

The bermuda grass seed shall be applied using a spreader or seeding machine at a rate of 4 Ibs/1.000 sf: Do not 
seed when tsind velocity exceeds five miles per hour. Distribute seed evenly over the entire area by so\ving equal 
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.:LI.:I:~I~I-:'; .n :l.il:l dlr,-c:icns ~t nsht mglsc to tach ctller Thr. sc=if~ng rat: 1s spec~tii.d m purs 1 1 ~  ;. 5r'i.d pis I A.,,\ 

;!i.lnge rd :lit specie ot'bern~uda grass or the rate of applicat~on \ \ i l l  be appro\ed b! the Eng1ni.i.r 

The bermuda g a s s  seed shall be planted after night time temperatures reach or exceed 65 degrees LSC h i ~ l l ~ d  
s ~ e d  for geater than 65 degree planting. and un-hulled seed for \\inter planting. 

The natiie p . s s  and \\~ldflo\\er seed shall be appl~ed uslng a spreader or seedlng machlne at the rates spccitir.d 
b! the supplier Do not seed \\hen itlnd telocit? e\ceeds file lnlles per hour Distribute seed e~enl! oier the 
entue area b! so\tmg equal quantities m tuo duect~ons at nght angles to each other The seehng rate 1s specitied 
In pure 11)s seed (pls) .An! change to the natlie grass and \+~ldtlo\\er mix or the rate of appl~cat~on be 
appro\ ed b> the Englneer 

Subsection 430.3.7 - Acceptance: 
At the end of the 120-da? guarantee and maintenance period. the Engineer tvill make an inspection to determine 
acceptability of the Bermuda grass seed mix and ths native grass and ~vildflower seed mix. 
Bermuda grass area \\ill be acceptable provided requirements. including maintenance. have been complied \\ ~th.  
and a bigorous, healthy. well rooted laun is established. free of jveeds. bare areas greater than ,-inches In 
diameter. and surface ~rregularities. 

Subsection 430.4 - Decomposed Granite Area: 
Add the following paragraphs: 
The areas on uhlch the granite mulch or river runs is to be placed shall be graded according to the draitings. pnor 
to the placement of any granite or river run. The ground shall be reasonably smooth and rocks larger than I "  in 
diameter. w i t h  the top 1" of soil. removed and dsposed of off-site. 

The Contractor shall stake out all areas to receive granite mulch or river run. These areas shall be treated with 
a pre-emergent control. such as Surflan. prior to and after placement of the cover material. 

Decomposed Granite shall be evenly distributed on the designated areas to a depth as indcated on the plans and 
details. If a depth is not indicated the minimum depth shall be hvo inches. 

.After placing and grading the granite mulch. the Contractor shall water settle the granite with a light spra! to 
remove fme materials kom the surface. Immediately after watering. the Contractor shall roll the granite mulch 
\ilth an appropriate device to an extent satisfactor)-. to the oktner's representative. 

Sub.section 430.5.6 - Shrub and Tree Pits: 
Delete the entire section and replace with the following: 

Plant trees after final grades are established and prior to planting lawns, unless otherwise acceptable. If planting 
of trees occurs after lawn work, protect lawn areas and promptly repair damage to lawns resulting from tree 
planting operations. 

Lqou t  individual trees and shrubs for owners representative to approve. Make minor adjustments as might be 
requested. 

Deliver trees just prior to planting. If planting is delayed more than 6 hours after delivery. set trees in shade. 
protect from weather and mechanical damage. Keep roots moist. Water as often as necessary. I 
Prior to delivery of any species to the project site, the Contractor shall make the necessary arrangements with the 
Engineer for an inspection of the plant material. The contractor will pay for travel to non-local Nurseries. out 
of the metropolitan Phoenix area, when requested by the contractor. Any plants found to be unsuitable in g r o ~ t h  
or condition, or plants. which are not true to the specification. shall be removed and replaced with acceptable 

I 
plants 
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- .  
:; -n:r;i:,:r , ? n i l  ! l c ' t l ~  [he Eng~neer Jt Itcl:t 4s hours in J ~ I  .lnce ::>r .nsptctlc.n dt';iii '  pi;iri[ rlldl,':iJl .it ::I< . . 

.\I'<S;:: :i.c.lt;cn Pncr to notificat~on ot'the Engneer. the Contractor shail ph~s~call: ~:rifi  r h ~ t  :hi. plait rn,:r~n~l 
:ntct t h ~  SIL: spec~tii'cl. 

Prior to planting. a percolation test shall be performed on all tree-planting p ~ t s  to detsrmine adequatc lira~nn~i.  
F~ll p ~ t  half-full nith \Later .illo\i ?-I hours to dram [f pit has not substantlall? dralned. a calscon shall be 

1n5tnlli.d Each calsson shall ha i r  a four-foot (4') b, 8-lnch (8") dlamrter hole filled n ~ t h  [ - I , ?  ~ n c h  dlamstcr 
cn1j11i.d stone F~ll to bottom of p ~ t  Adjust depth of calssons ~f gound nater. callche. or rock IS sncoimti.r:d 

Do not prune pnor to d e l i ~ e n  unless otheniise approi,ed by o~iner 's  representative. Do not bend or blnd trees 
or shrubs ~n such a manner as to damage bark. break branches or destroy natural shape. Proiide adequate 
protection for root systems. Protect root balls from h i n g  ivind and sun. 

Prepared backfill mix shall be delivered in unopened 5 pound bags as specified in COP Supplement to b1.iG 
Section 795 3 and indi\.idually mixed into the backfill as described below for each planting pit. 

Plant Size Amount of Fertilizer 
1 gallon 1 pound (one fifth of a bag) 
5 gallon 2.5 pounds (one half bag) 
15 gallon 5 pounds (one bag) 
24" box LO pounds (two bags) 
36" box 15 pounds (three bags) 

Submit certification of contents. quantity and source to the Engineer for approval. 

Delit.er packaged materials in containers showing weight. analysis and name of manufacturer. Protect materials 
from detenoration during delivery and ~ v h l e  stored on site. 

Setting and backfilling for Plants: Set plant material on layer of compacted backfill mixture, plumb and in center 
of pit or trench with top of ball at an elevation necessary to accomplish finished grade. Remoie pallets or 
containers before backfilling. Do not handle container plants by foliage. branches or trunks. Xfter remo\.ing 
plant from container. scarifi. side of root ball to eliminate root bound condition. Do not plant stock ~f root ball 
1s cracked or broken. When set. place additional backfill mix around plant, brace and place fertilizer tablets. if 
specified on the drawings. Work each layer to settle backfill and eliminate voids and air pockets. \+%en 
escavation is approximately 213 111, water thoroughly before placing remainder of backfill. Repeat \\atering 
until no more is absorbed Water again after placing final layer of backfill. Fertlluer tablets kvhen specifisd shall 
be added approximately 6" below grade at the following rate: 

For one-gallon container ....................... 1 tablet 
For five-gallon container ....................... 2 tablets 
For fifteen-gallon container ................... .4 tablets 
For twenty-four inch box ........................ 6 tablets 
For thlrt) -six inch box or larger .............. 3 tablets per 

Provide plant saucers as detailed, or directed by the Engneer. 

Stake all trees per plans. Set stakes vertically and spaced to avoid penetrating balls or root masses. Place tree 
ties for ma.ximurn support with top tie above scaffold branches and second ties midway to the ground level. 
Avoid "rigid" restraint of tree and allow for some trunk movement. Stakes to be set into native soil. 

Surface drainage of planting areas: Provide proper surface drainage of planted areas. Any discrepancy in the 
Plans or Specifications, obstructions on the site. or prior work done by another party which Contractor feels 
precludes establishing proper drainage. shall be brought to the attention of the Enrpeer in n~it ing for correction 
and relief. 

Subsection 430.8 - Plant Guarantee and Maintenance: 
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[ nlsjs ~ t l i e n i ~ s s  authonrsd. the contractor shall rnalntam all landscape areas on a cont~nuous bas15 ns the\ nrc 
complstcd dunng the course of nork and unt~l final Plant Establ~shrnent Guarantee and Lla~ntsnance 4cc;ptancc 

Ths Contractor shall pro\ tde adequate personnel to accompl~sh maintenance Lla~ntznancs ~lia11 ~nclucic. 
hs2plny the landscape areas free of dcbns on a \\eehl\ basis. chemical control of needs and t 'srt~l~/at~on ns 
nccdsd. cult~~atlng the plantlng areas. and monlng of turf uhere lanns are part of the project LIahs replac- ~mrn t s  
\ \~thln s s ~ s n  da!s of not~ficatlon from the Engineer Remote dead plants n i th~n seien da!s of notrticat~on 
Rsplacsments shall be of the same h n d  and sue  as ong~nall> specified and shall be mstalled as dsscr~bsd ~n the 
contract documents 

Plants shall be kept In a healthy. growing condit~on b! tvatering. pruning. spra!-ing. needing and an! other 
nscessan operation of maintenance. Plant saucers and beds shall be kept free of iveeds. g a s s  and other 
undesirable vegetation. Plants shall be inspected at least once per week and appropriate maintenance performed. 

Prunlng and restaking is to include removal of any g r o ~ t h  conflicting with vehicular or pedestrian mot-ement. 

Turf from seed shall be considered established ~vhen no bare ground exists ~vithin a reasonable area 
(approximately 2 feet in diameter) as determined by the Engneer. Disturbed areas or any areas greater than 2 
feet in diameter tbhlch fail to show a good stand of grass shall be reworked and replanted until an acceptable stand 
IS established. 

The contractor shall maintain the irrigation system and make any necessary repairs regardless of cause to assure 
a complete and operational system as origmally designed and constructed. Repairs shall be made \v~thin -18 hours 
of detection. 

Chemical mixing and method of application for weed control shall be done in the presence of the Engineer. 
Chemlcal application for weed control shall not apply to areas that are hydroseeded when h>droseeding is part 
of the project. 

The Contractor shall request an inspection by the Engmeer whenever completion of the planting and related uork 
has been accomplished. After thls initial inspection. and subject to his approval of work. the Engineer 1~111 issue 
a written field notification to the Contractor setting the effective date for beginning of the Plant Establishment 
Guarantee and Maintenance Period. Thls Period shall last for 120 days or as specified. unless estended b> the 
Engineer. If the landscape areas are improperly maintained: if appreciable plant replacement is required (for 
whatever reason): if corrective work is required for the operation of the irrigation system: ~f turf areas or 
hydroseeded areas need reseeding or are not established; or if other corrective work is necessq :  the Plant 
Establishment Guarantee and Maintenance Period shall be extended and the Contractor shall continue to maintain 
the entire site until accepted a t  no increased cost to the Owner. 

Xt the end of the Plant Establishment, Guarantee and Maintenance Period a final inspection ~vill be performed. 
If. after inspection, the Engineer is of the opinion that all planting areas are weeds free. plant materials and turf 

are m satisfactory growing condition, and he will g v e  the contractor written Notice of Acceptance of the 
landscape installation. Any plants. which need to be replaced. regardless of the cause. shall be replaced pr~or to 
tinal acceptance. 

There shall be no separate measurement and payment for the Plant Establishment and Maintenance Period. T h s  
cost shall be included in landscape bid items for: plant materials, irrigation, and inert materials. such as 
decomposed granite. river run and boulders. Ten percent of each landscape bid item amount in addition to 
retention will be held for distribution during the maintenance period. Equal monthly pqments tvill be 
authorized. based on inspection and subject to extensions, where the contractor fails to comply with previously 
stated requirements. Payment may or may not be supplemental to final project pacment. 

Subsection 430.10 - Measurement and Payment 
Replace this subsect~on with the following: 
Pa>ment shall be considered full compensation for all labor. materials. equipment. and all other Items necessan 
and incidental to the installation of landscaping, complete in place including but not limited to trees. so11 
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;.r:?JrJiii.n .ic:,:rd~n.i- re ths plans. and rhe 121!-11a> :srabl~shmr.nt ~ n d  malnr:n;lni: pi.:lsd ?.l~;?:::-,: ' r 
l~~ :c l l ;x .~p t r l~  .hail bc made fin the basrs of the lump sum price b ~ d .  
ITESI 430-1 - L.A.SDSC.\PING (15 gallon trees) 

Pa>ment jhall be cons~dersd full compensation for all labor. rnatenals. Zqulpment. so11 preparation. and all  other 
Items nscessq and ~nc~dental to the appl~cat~on of the bermuda seed In the bottom and on the s ~ d e  slopes o i t h ~  
basin. ~ n d  the 120-da> sstablishment and maintenance penod Pa>ment for the bermuda seed shall bs tnadc 1711 

the bns~s of the prlce b ~ d  per acre 
ITE\I 430-2 - BERbIUDA GRASS (seed) 

Pa>ment shall be considered full compensation for all labor. materials. equipment. soil preparation. and dl other 
items necessq. and inc~dental to the application of the nati\.e seed mix in the areas shoun in the plans. and the 
120-day establishment and maintenance period. Pa!ment for the native seed shall be made on the basis of the 
price bid per acre. 
ITEX1 430-3 - N.4TIVE SEED 

Pa>ment for decomposed granite and the stabilized decomposed granite shall be made on the basis of the prlce 
bid per square foot. Price bid shall include all labor. material. and equipment necessap to place decomposed 
granite in accordance with the plans. 
ITEM 430-4 - STABILIZED DECOMPOSED GRANITE 
ITEM 430-5 - DECOMPOSED GRANITE 

SECTION 440 - SPRINKLER IRRIGATION SYSTEM INSTALLATION 
S p d e r  lrngatlon s)stem installation shall conform to Section 440 of the MAG Uniform Standard 
Specifications and COP Supplement except as modfied herein. 

Subsection 440.1 - Description 
The \vork shall consist of the installation of an irrigation sFstem for all plantings, and an irrigation s> stern for 
the bermuda grass. 

The Contractor shall install all irrigation systems. lines. s p d e r  heads. and other irrigation as shotin on the 
plans. The irrigation system lines and spray headers will be adjusted as required to accomrnodate the net\ I> 
graded area contours. All new materials and hardware for irrigation lines, valves. heads. etc. shall j a t ~ s e  the 
requirements of Section 440 and Section 757. 

An irrigation station will also be installed to support the irrigation systems for the basins. This ivork lncludes 
the installation of a water service line and water meter off the existing 8-inch water main located in 43'" 
A~enue .  The 4" water service line from the water main and the water meter will be installed by the Cib- 
Water Senices Department (WSD). The Contractor will contact the WSD a minimum of 30 calendar days in 
advance for the installation of the water service line and the meter. Contact the WSD at 200 West 
Washington, Eighth Floor. at 495-560 1. 

The cost of providing the electrical service to the irrigation station, including but not limited to all pa\ement 
replacement and APS fees and related costs will be incidental to the cost of the irrigation installation. 

Due to the scale of the drawings. it is not possible to indicate all offsets fittings and sleeves which may be 
required. The Contractor shall carefully investigate the structural and finished conditions affecting all of his 
work and plan hls work accordingly, furnishing such offsets, fittings and sleeves as may be required to meet 
such conditions. All work called for on the drawings by notes or details shall be h s h e d  and installed 
~vhether or not specifically mentioned in the specifications. 

440.2 REFERENCES: 

Conform to the requirements of reference information listed below except where more stringent requusments are 
shonn or specified in the Contract Documents. 
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\m;.::cjn jc.clen of T;stlng Ilatsrials I .ASTI1 I - Spec~t ic~t~ons  ~ n d  Tzst \l;.th~dj. p~ci:;c;lll\ 
::i'i.rcnc:d in th ls  Section. 

B L'ndeninters Laboratories I ULj - CL It'ires and Cables 

LV'ork ~n io l \  ing plumbing for installation of copper piping. backflow preventer(s). and related tiork shall be 
zsecutsd b) licensed and bonded plumber(s). Secure a permit at least 48 hours prior to start of installation. 

Tolerances: Specified depths of mains and laterals and pitch of pipes are minimums. Settlement of trenches 
is cause for removal of finish grade treatment. refilling. recompaction. and repair of finish grade treatment. 

Coordinate work with other trades. 

For period of one year from Final Acceptance. guarantee/rvarranty imgation materials. equipment. and 
\vorkmanship against defects. The Contractor shall replace any pavement damage resulting from the ~nstallat~on 
of the irrigation system and repair damage to grading, soil preparation. seeding, sodding, or planting at no 
additional cost to the orkner. Make repairs withln 3 days following notification by the Engineer. 

440.4 SUBMITTALS: 

440.4.1 Shop draksings and product mformation: Prepare and make submittals in accordance with conditions of 
the Contract. and as follows: A minimum of ten days prior to b e h g  work on the inigation system the 
Contractor shall submit six (6) copies of manufacturers Literature including name and numbers c o v e ~ g  materials 
listed below and any other items requested by the Engmeer. Do not order materials until the Engineer approves 
products. 

Items to be submitted: 

Pipe 
Fittings and Solvents 
Gate Valves 
Valve Boxes 
Sprinklers 
Automatic Valves 

Automatic Controls 
Wire and Connectors 
Air Relief Valves 
Pressure Regulating Valves 
Quick Coupling Valves 
Emitters 

All items shall be those specified and approved by the Engineer. Substitutions will not be allowed without 
approval. 
440.4.2 Record Drawings: The Contractor shall maintain an accurate set of as-built plans on site. At the end of 
each day work accomplished shall be updated on the as-built plans. The Contractor shall dimension from two 
permanent points of reference. building comers, sidewalk. or road intersections, etc.. the location of the following: 

A. Connection to existing water lines 
B. Connection to existing electrical power 
C. Gate valves 
D. Routing of Sprinkler pressure lines (dimension at a minimum of 100 feet along routing) 
E. Sprinkler control valves 
F. Routing of control wiring 
G. Quick-coupling valves 
H. Other related equipment as directed by the Engineer 

The above mentioned equipment and stock shall be turned over to the Owner at the conclusion of the project. 
Before final inspection evidence that the Owner has received t h s  material must be shotsn to the Engineer 

The Contractor shall also indicate any non-pressure pipe routing changes on the as-built drawings. 
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Bctjrt rhc t l n d  Int;p<crion. the Contractor shall dslli=r to ths Englnzer one cop! at'thz ~ s - b u ~ ! t  plans to r:\ I ~ U  

Dsll\<n dl' :his sst plans does not rehe\< the Contractor of the responstb~llt? of t i lrn~shln~ r q u ~ r z d  
~nformat~on that ma: be requested by the Englnser The Contractor shall make corrsctlons notsd and subnut tinnl 
3s-bullt plans to the Engmeer for approbal and acceptance The Englneer \ i l l1  not cer t~ l j  pa!ment requssts or 
mnhz final pa!ment ~f as-bullt plans are not current or complete 

440.4 3 Controller Charts. the Engneer shall approve .As-Bullt dra\\in_gs before controllsr charts arc prsparcd. 
The chart shall .;how the area controlled by the automatic controller and shall be the maslmurn sue. \ \h~ch  n111 
tit Inside the controller door. and still be legible. Identifj the area of co\ erage of each remote control \ a11.e. uslns 
a dist~nct~tsl:. different color. draning over the entire area of coverage. Follo\ving re\ len of the charts b! the 
Engneer. the>- shall be hermetically sealed betlveen two layers of 20-mm thck plastic sheets. These charts shall 
be completed and approved prior to final inspection of the irrigation s ~ s t e m .  

440.4.4 Operation and Maintenance Manuals: Submit 4 operation and maintenance manuals to the Engineer for 
re\ie\v prior to final acceptance. The manuals should include the complete t e chca l  description of mater~als nnd 
products used. guarantee statement. complete operating and maintenance instructions on all major squipmznt. 
Contractor to provide a demonstration to maintenance personnel. tvith otcners representative present. of ho\\ to 
adjust and maintain all sprinkler head Gpes, controller functions. and recommended controller programs. as 
established by the Contractor. Contractor also to review recommended ~vatering rates for new plant materials. 

440.4.5 Equipment to be h i s h e d :  All materials to be new and bear the appropriate National Association seal 
of approvd for example. NSF. UL. etc. Similar units shall be procurred f?om the same manufacturer and internal 
parts shall be common and interchangeable. Parts listing and source replacement will be furnished to the 
Engineer. 

Equipment to be h i s h e d :  

A. Two sets of special tools required for removing, disassembling and adjusting each h pe of 
s p d e r  and valve supplied to the project. 

B. Trio five foot valve keys for operation of gate valves. Four quick-coupler ke> s and rnatch~ng 
hose swivels for each F-pe of quick-coupling valve installed. 

C. Three valve box k q s  or wenches. 

Extra Stock to be furnished: 

A. 2 sprinkler heads of each type. 
B. 2 nozzles for each type used. 
C. 2 emitters of each ~ i p e  used. 

440.5 PERMITS: 

.\I1 permits for installation or  construction of the work included under this section. ~ v h c h  are required b> legall!. 
constituted authorities having jurisdiction. shall be obtained and paid for by the Contractor, each at the proper 
time. He shall also arrange for and pay all costs in connection with any inspections and examinations required 
b>' these authorities. 

440.6 EXECUTION: 

Esamine areas and conditions under which work of this section is to be performed. Do not proceed with \iork 
until unsat isfacto~ conditions have been corrected. 

440.6.1 Stalung: Mark with powdered lime. routing of pressure supplies line and stake locations of various 
components. spnnkler heads and emitters. Unless othencise specified. the automatic spnnkler ?stem la>-out shall 
be considered schematic. Sprinkler head spacing shall not exceed the maximum shown on the drawings or 
recommendations by the Manufacturer. Preliminan. adjustments to conform to actual site conditions shall be 
accomplished during staking. Should changes be required the contractor shall obtain approval of the Englnser 
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-140 (I 3 Trsnch E\ca\ atlon Trenches and other <\cat atlons shall be sued to accommodate the Irrlgatlon s! stem 
components. condu~t. and other requ~red facll~tles .4ddltlonal space shall be pro1 ided to assure proper 
in.;r;lllnt~on and access for lnspectlon Lnless otheni~se spec~tied. the mlnlmum depth ot'coter o\ er p~pel~nes 
and condu~ts shall be as follo\is 

-4. Electrical conduit - 18 inches 
B. IVaterlines continuously pressurized - 18 inches 
C .  Lateral sprinkler lines - I2 inches 
D. Plastic lines under pavement - 24 inches 

The bottom of the trenches shall be m e  to grade and free of protruding stones. roots or other matter. Jihich nould 
prevent proper bedding of pipe or other facilities. Where ledge rock. hard pan. or boulders are encountered. the 
trench bottom shall undercut and filled with sand or fine grained material approved by the Engineer. 

Clearances: 
A. Piping 3" and larger. minimum trench width of I2 inches. 
B. Piping smaller than 3". minimum trench width of 7 inches. 
C. Prov~de not less than 6 inches of clearance behveen each h e .  and not less than 12 inches of clearance 

bebveen lines of other trades. to permit service or replacement without disturbing the other line. 

Grading and Stockpiling of trenched materials shall comply with Section 601.2.8. 

440.6.3 Sleeving: Piplng located under asphalt. concrete. or other pavements shall be sleeved. size and schedule 
as noted on the plan. Knot noted. sleeves shall be Schedule 40. sized to easily accommodate p~pmg. Use separate 
s l e e ~ e  for suing. 

Boring ~vill be permitted only where pipe must pass under obstructions. which can not be removed. or \then 
approved by the Engmeer. When any cutting or removal of asphalt and or concrete work is necessaq.. it shall be 
saw cut in accordance 1vit.h Section 601. Permission to cut asphalt or concrete shall be obtained from the 
Engineer. When piping on the drawings is shown in paved areas. but running parallel and adjacent to planted 
areas. the intent of the drawings is to install the piping in the planted area. I 
440.6.4 Piping: Provide pipes, schedule and size as shown on the drawings and per Section 757 

CONTRACT FCD 98-xx Project Control No. 1 170203. PAGE SP 23 OF 35 I 



2 ' ,  (-- ?:PC ;n.lh: ; ICC In trsnch 3s much 2.; poss~bls to .lilo\\ for :\pJflSiOn ~ n d  ;dntrlc:icn ?r, : \  , X  .I ::,q:-,. 

,.~nlt;.rm bi..ir;iis i\?r ths n t u s  length ofsach p~ps l~ns  to pretsnt unz\sn s~ttlcment. Installnt~~n dt 'p~pe -il,lil be 
insta1li.d in .iccordnncz u ~ t h  .-\SXE Standard. ASXE 376.  P~pe  shall be clean prlor to installnt~on ~ n d  slinll be 
malntalnsj. in that condition during installation. Ifhen pipe I! 1ng 1s not in progress. the opzn ends of thi. pips 
shnll bs closcd b! appro\.sd nlsans 

Saiicl bcddmg or fine-gamed matenal shall be pro1 lded \\here ledge rock. hard pan. or boulders are cncountsred 
Co~i~pac t  bsdding material to pro\ ~ d e  a minimum depth of bed betveen pipe and rock of 4 inches 

5olisnt i~slded joints shall be made in accordance nith ,4SThI D-2855. and the h p e  of so l~ent  and prlmsr 
recomrnendzd b) the pipe manufacturer shall be used. Primer and solvent shall be applied to the pipe snds In 
such a manner that no material is deposited on the interior surface or forced into the interior of the pipe durlng 
insertion. Excess solvent on the exterior of the joint shall be t~ iped  clean immediately after assembl? The 
pipeline nil1 not be sxposed to tiater for at least 12 hours after the last solvent welded jolnt has been made. 

Schedule 80 pipe shall be used for threaded joints. Field threading shall be accomplished in the same manner as 
specified for steel pipe. except that a plug tvill be installed in the bore of the pipe prior to threading to pre! snt 
distortion. Solbent ivill not be used on threaded pipe. Threaded joints shall be hand tightened \vith final 
tightening as necessary to prevent leaks with a strap n~ench .  

The pipe shall be protected from damage during assembly. All vises shall have padded jakvs and only strap 
n~enches ~vill be used. An); plastic pipe. whlch has been licked. scarred. or othenvise damaged. shall be rernot-ed 
and replaced. Care shall be exercised so that stress on a previously made joint is avoided. 

When PVC to metal pipe connectors are required. these connections shall be accomplished first. X plastic adapter 
\kith esternal pipe threads should be used. screwing it into the metal internal pipe threads. Use a non-hardemng 
pipe dope. such as Permatex #2, or equal, on all plastic to metal threaded joints. The jolnt shall be hand- 
tightened. Utilize a light n~ench.  as necessary. to prevent leaks. 

M e n   tapped pipe is specified. joints and connectors shall not be \\;rapped until completion of the pressure test. 

440.6.5 W i ~ g :  All senice ~viring shall be installed in rigid conduit from the service point to the controller at 
the minimum depth specified. A separate disconnect switch or combination meter socket. as required. shall be 
installed behveen the source of power and the controller. The minimum service \\ire shall be No. 12 XWG copper 
600 volt bpe.  TWH or larger. as required by the contract documents or controller manufacturer. Wire splices 
shall be located only in specified pull boxes and shall be made ~vith a packaged kit approved for underground use. 
Pull boses shall be plastic with locking covers set to proper elevation on a 6 inch layer of crushed rock or \I-ashed 

gavel.  

Low Voltage Control Wiring issuing from the controller shall be direct burial. b p e  UF. No. 12 XWG copper. 
unless othenvise required and installed in main or lateral waterline trenches wherever practical. Install common 
goumd \\- re and one control wire for each remote control valve. Multiple valves on a single cont~ol wire are not 
permitted. Install hvo (2) control wires along the entire length of the rnamline. The wiring shall be bundled and 
szcured to the lower quadrant of the irrigation pipeline at 10-foot intervals with plastic electrical tape. Sufficient 
slack shall be left in the wiring to provide for expansion and contraction. When control wiring cannot be installed 
in the pipe trench it shall be installed a minimum of 18 inches below f i s h  grade. Attach ~vire markers to the 
ends of the control wires and label valve stations at controller locations. 

All pilot or "hot" ivires are to be of a different color and all common wires are to be of another color. If multiple 
controllers are being utilized. and h u e  paths of different controllers cross both common and control \\ires. from 
each controller. shall be of different colors. 

Splices in control \\ire shall be made in accordance with the requirements for Senice Wire. Sufficient slack shall 
be left at each splice and point of connection in pull boxes so that in case of repair the valve bonnet or splice ma! 
be brought to the surface without disconnecting the mire. No splices shall be permitted under pat.ements. 
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;.,I \,r:ng l.h.~ll 4c: ::sted tor contlnult?. (Jpen clrcults. ~ n d  !tn~nti.ntlonal grounds prlor t ~ )  ; O ~ I I C C : I I I ~  :;x 
: q ~ ~ p n l a t  '11 controllers shall be gounded Independent of an! other controller ns r~cornrni.ndai b! the 
controller rnnnufactursr and all i alies shall be connected to the ground nIre o f the~r  controller .A ~c 'p~1r3t i '  hot 
\ ~ ~ r s  to its controller shall connect each t ahe.  

T \ \o  sparz 3 12 .4GiV \\ire shall be installed from the controller pedestal of terminal along 211tlrSh of pressure 
lines to last slectnc control valve on each and even  leg of mainline. Color of spare nirs to be geen In nil 
controllc.rs Loop spare wire inside all i.alve boses. 
440 h 6 Valies. Valve Boses. and Special Equipment: 

Backflou Pret enter .Assembly: The Backflow Prevention assembly shall be installed per the deta~ls shot~n  on 
the draivings and assoc~ated governing code requirements. Provide pipe supports and the accessones to properl! 
secure the assembly. The imgation ?stem shall not be operated until the assembly has been tested and certified 
to meet the requirements of the Water and Wastewater Department - Water Qualib. Section. 

After the backflow assemblies have been properly installed by the Contractor and approved b! Development 
Senices Department - Building Safety Branch the Contractor shall pay for testing and be responsible for havmg 
the assembl(ies) tested by a certified backflow prevention assembly tester. approved by the City. The tester shall 
prepare test report(s). showing the condition of the assemblies and confirming that the assemblies are properly 
fmctioning. It is the Contractors responsibility to submit the forms to the Engmeer and to Water Qualib 
Division. Backflow Prevention Unit. Final acceptance will not be gven until the Engmeer approves the reports. 

Valves. Pressure Regulators. and Related Accessories shall be installed as shown on the plans. or as specified. 
They shall be installed in a normal upright position unless othenvise recommended by the manufacturer. and 

shall be readily accessible for operation. maintenance and replacement. The equipment shall be set at a sufficient 
depth to provide clearance between the valve box cover and the valve handle. cap. or key for operation of the 
system. 

Gate Valves and Isolation Valves shall be installed below ground and shall be housed in a concrete or plistrc pipe. 
ivith bolt down loclung cover that will permit access for servicing. The pipe shall be centered on the valve stem. 
Isolation valves shall not be located within range of the sprinklers they control without approval of the Engneer. 

Drarn Valves shall be installed at all low points in pressure supply line as detailed Provide drainage sump for 
each drain i.alve based on the table below: 

Valve Boses: Install one valve box for each type of valve installed as shown on the plans. or specified unless 
directed othenvise by the Engineer. Install gravel sump after compaction of all trenches. Place final portion of 
gravel inside valve box after valve box is backfilled and compacted. 
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CUBIC FEET OF GRAVEL PER DRAIN VALVE-DISTANCE OF PIPING TO BE DRAINED CUB 
75  1- 1000 

3 
3 

6.00 
10.00 

501-750 LF 
2.25 
2.25 
4.50 
7.50 

PIPE SIZE 
1 

1 - 114" 
1-112" 

2" 
I 2- 112" 

3" 
4" 
6" 

0 - 250 LF 
.75 
.75 
1.50 
2.50 

Quick Couplers and Hose Bibcocks shall be installed as shown on the plans, or as specified. Their location shall 
be a minimum of 3 feet from curbs, pavements and walks, unless approved othenvise by the Engineer. Quick- 

I 
couplers shall be installed on a swing joint riser assembly and set at a sufficient depth below ground to provide 
clearance for the valve box cover in the closed position. Hose bibcocks shall be set 12 inches above finish grade 
and installed on a galvanized riser or as detailed. 

25 1-500 LF 
1.50 
1.50 
3.00 
5.00 

12.00 I 16.00 I 

18.00 24.00 
4.00 
6.00 
1 1.00 
25.00 

33.00 
50.00 

8.00 
12.00 
22.00 
50.00 

44.00 
50.00 



4 In non-~rngated areas set bo\ 1,: Inch a b o ~ e  fin~sh grade 
B In areas lmgatzd b> tlood bubblers set bo\es adjacent to curbs. s~ds\\alLs. dr 

pa! crnents at or just abet e \I ater Is\ el 
C In ~r r~sa ted  turf areas set boy I f ?  ~nch a b o ~  e tin~sh gade  

Ths 1 nI\s boxes shall be branded \kith the controller letter and station number of the contamed i.alve. The lettsr 
and number jlre shall be no smaller than I Inch and no greater m size than 1- 117 inches. Depth of branding shall 
not be more than 1,8 inch into the valve bos lid. .A11 labeling shall be neat and leg~ble. 

440.6.7 Sprinkler Heads: Install sprinkler heads \\here indicated on the drawings. staked and approted Set to 
finish grade as detailed: spacing of the heads shall not esceed masimum recommended by the manufacturer 
nithout approval of the Engineer. They shall be ~nstalled tvith at least 4 inches clearance from \.ertlcaI elements 
projecting above grade such as \valls. planter boxes. curbs. and fences. All sprinkler heads shall be perpendicular 
to tin~sh grade unless otherwise designated on the plans or detalls. 

440.6.8 Emitters: Install emitters where indicated on the drawings. staked and approved. Emitter heads shall be 
~nstalled as detailed. 

440.6.9 h s e r  Assemblies: Sprinkler heads. and Quick Couplers shall have double swing joint assemblies. as 
shoun on the plans. The assembly shall consist of: honzontal nipple threaded into a single outlet ell or tee 
installed schedule 80 fittings. minimum 12" long threaded nipple. The Contractor may submit a pre- 
manufactured s\ving joint assembly. such as that manufactured by Lasco Inc., or approved equal. 

440.6.10 Controller System: The Controller and accessories shall be installed at the locations designated and per 
the details shown on the contract documents. Submit shop drawing showing wall elevation with equipment. and 
sleeving for approval by the Engineer. 

,411 distribution wire shall be as specified in section 440.6.5. Provide slack and tape controller n ~ r s  In nsat 
bundles. The foundation for the controller. unless wall mounted. shall be Class B concrete of the size shoun on 
the plan or as recommended by the manufacturer. Stub out all conduits for control wiring 2 feet b q  ond concrete 
slab or \valls and provide b u s h g s  for all conduits. A11 RGS conduit in contact with earth shall be taped ~11th 
scotchn~ap. or equal. t f j O  minimum tiuckness 40 mils. 

440.6. I 1 Bedding, Backfilling and Compaction: Pipe shall be bedded in at least 4 inches of finely graded native 
soil or sand to provide a firm, uniform bearing. After laying, the pipe shall be surrounded with adltional finel! 
grained native soil or sand to at least 4 inches over the top of the pipe. 

Bedding sand shall be required when site conltions dictate and clean backfill meeting the specifications 1s not 
available. It shall also be required under asphalt and concrete pavements such as roadways. parlug surfaces and 
plazas. 

Thrust b l o c h g  shall be formed against a solid trench wall that has been hand excavated. The size and hpe  of 
the thrust b l o c h g  shall be as per the drawings. Control wire shall not be concealed witlun the thrust blocking. 

Trench backfill. sufficient to anchor the pipes. may be deposited before pipeline pressure testing, escept that 
joints shall remain exposed until satisfactor), completion of testing. 

Trenches and excavations shall be backfilled with clean material from excavations. Remove organic material as 
well as rocks larger than I inch in diameter. Place acceptable backfill material in lifts, the height of which shall 
not exceed that wtuch can be effectively compacted. depending on the type of equipment and methods used. 
Trenches and escavations shall be backfilled so that the specified thickness of topsoil is restored to the upper part 
of the trench. Compaction shall be in accordance nith Section 50 I .  Water settling of the trenches \\.ill not be 
permitted unless approved by the Engineer. 
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44gt 11 C:c .~r .~n= \Iaintain continuous clearung operations throu$wut the duration dt'tlic i\c\rk D~sposc . ~ t ' .  

,~t'f-<its ~t no .iiid~t~onal cost to the Ounsr. a11 trash or debr~s generated b! installation of the irrigtlon s! stern 

440.: FL L'SHING .AND TESTIYG: 

.After complet~on and pnor to the installation of an! termlnal fittings. the entlre pipeline %?stem shall be 
thoroughl? tlushed to rem0k.e all foreign material. After flushing. the follon.ing tests shall be conductzd in the 
sequencz l~stzd beloti.. The Contractor shall furn~sh a11 equipment. materials. and labor neces sv  to preform the 
tests and a11 tests shall be conducted in the presence of the Engineer. 

Pipeline Pressure Tzst: .A water test shall be performed on all pressure mains. Pressure mains shall be tested n i th  
all control ~.alves installed and in the closed position. The constant test pressure and duration of the test shall 
be for 6 hours at 125 psi. Any leaks. which occur during the test period. will be repaired irnmedlatzl! follo\\~ns 
the test. The pressure mains nil1 then be retested until accepted by the Engneer. 

Sprinkler Cor.erage Test: The coverage test shall be performed after spnnkler heads hat.e been installed and shall 
demonstrate that each section or zone in the imgation system is balanced to provide uniform and adequate 
coverage of the areas seniced. The Contractor shall correct any deficiencies in the system. 
Operational Tests: The Contractor shall adjust or replace any Qpe of irrigation heads or equipment to ensure 
proper distribution of water throughout he course of the Plant Establishment Guarantee and Maintenance Period. 

Subsection 410.8 - Measurement and Payment 
Pa!ment for the ~mgatlon system for all plantings. and including the irrigation station shall be made on the 
basis of the lump sum price bid. Price bid shall include all labor. materials, tools. and equipment to complete 
the spnnkler irrigation system for all plantings and for the complete installation of the irrigation station 
including the electrical hook-up by APS, and water senlce connection as provided by the Cih according to 
the plans. 
ITEM 440-1 - DRIP IRRIGATION SYSTEM (Complete) 

Pqment  for the bermuda grass irrigation system shall be made on the basis of the lump sum price bid. Price 
bid shall include all labor. materials, tools. and equipment to complete the spnnkler imgation system for the 
bermuda grass. according to the plans. 
ITEM 440-2 - TURF IRRIGATION SYSTEM (Complete) 

SECTION 505 - CONCRETE STRUCTURES 
Structural concrete shall conform to Section 505 of the MAG Uniform Standard Specifications except as 
modified herein. 

Subsection 505.1 - Description 
Add the following: 
The work under this section shall consist of fimushmg all labor. materials and equipment for the construction 
of all cast-in-place and other concrete structures including the concrete ~nlet  structures. catch basins. and the 
basin outlet structure as located and indicated on the plans. 

Concrete shall conform to the requirements of Section 725 of the MAG Uniform Standard Specifications. and 
mix designs shall additionally meet the requirements of Chapter 5 ,  Section 5.3 of ACI STANDARD 3 18-89. 
The Contractor shall submit mix designs and certifications of conformance with the above requirements for 
the \\;ntten approval of the Engineer. 

Class "A" Concrete, f c  = 3,000 psi. shall be used for all concrete structures. 

The use of Class F fly ash will be permitted in all concrete mixes. subject to approval of mix design by 
Engineer. 
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;rjns;[ (yi-nc:::: .nl\:s ~isc'd sn the projsct must current ;:rritic~t!on from .Ai)OT :r i r i ~ o n ~  2scx . 
?rccl~lcts . i > _ ; l ? ~ ~ L ~ t l c 7 f l  

T ~ C  relnforclns stsel shall conform to Section 7 1 7 .  Grade 00. of the hIXG Cn~forrn Standard Spzc~ficclt~ons 

Ths 3" PC'C n2ep holes shall be ~nstalled as shoun on the plans 

Shop Dranlngs shall be submitted for the follo\v~ng: 
- Product Data. .4dmlstures and patchlng materials. 
- Placement Dranings: 

a. Concretz. ~dentif\.ing location of each hpe  of construction joint. 
b. Reinforcing steel. 

- Plastic T>pe Water Stops: Details of splices to be used and method of securing water stop In the forms 
and supporting tvater stop so as to maintain proper orientation and location during concrete placement. 

Do not backfill against ~valls until concrete has obtained 28-da>. compressive strength. Place backfill 
simultaneousl>. on both sides of tvall. ivhere required. to prevent differential pressures. 

Subsection 505.6 - Placing Concrete 
Add the follo\ving: 
Place concrete in accordance with ACI 30 1-89. Prior to placing concrete. remove loose soil and nater from 
excavation and subgrade and debris and foreign material from forms. Obtain Engineer's approval of 
subgrade before placing reinforcing steel. Check reinforcing steel for proper placement and correct 
discrepancies. Before depositing new concrete on old concrete. clean surface using sandblast or bushhammer 
or other mechanical means to obtain a 114-inch rough profile. Ma.sirnum vertical drop to final placement 
shall be 6 feet. when not guided with chutes or other devices to prevent segregation caused by impact w t h  
reinforcing. Do not use aluminum pipe or aluminum conveying devices. 

Steps performed in preparation for placing concrete shall meet requirements and recommendations of 
ACI 304R-89 and ACI 30 1-89. except as modified herein. Endsof chutes, piping, hopper gates. and other 
points of concrete discharge throughout the conveying, hoisting, pumping, and placing system shall be 
designed and arranged for concrete to pass without becoming segregated. Do not use chutes longer than 
50 feet. The minimum slopes of chutes shall be angled to allow concrete to readily flow ~vithout segregation. 
Conveyor belts shall be approved by Enpee r .  tviped clean with a device whch does not allow mortar to 
adhere to belt. and conveyor belts and chutes covered. 
Provide standby pump, conveyor system. crane and concrete bucket, or other system onsite during placing. 
for adequate redundancy to ensure completion of concrete placement without cold joints in case of a priman 
placing equipment breakdown. Minimum pump hose (conduit) diameter shall be 4 inches. Replace pumping 
equipment and hoses (conduits) that are not functioning properly. 

Provide intermediate construction joints at maximum spacing of 30 feet. Should placement sequence result In 
cold joint. install water stop in joint. 

L ~ r n ~ t  size of each placement to allow for strength gain and volume change caused by shnnliage. Minimum 
time benveen adjacent placements for construction of the spillway floor slab shall be seven (7) days. 

Consolidate concrete with internal vibrators with minimum frequency of 8,000 cycles per minute and 
amplitude required to consolidate concrete in section being placed. Provide 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. Provide sufficient windows in forms or limit form height to 
allow for concrete placement through windows and for visual observation of concrete. Vibration 
consolidation shall not exceed a distance of 5 feet from point of placement. Vibrate concrete in vicinih of 
joints to obtain impenious concrete there. 
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. ~ ~ I c : I  ~br.:!,::g conc::r=. ~ p p i \  Jpprot :d \ 1trrxc7r .I[ pc1111ts S P . I C : ~  not farther Jpan [ban \ lbrntor :ti<c:.: 2 

r~dllls Jppi\ close :nough to t o m s  to I  brats surfac? :t'fsct~\sl! but not damage form surt'ac2s \ 1brnl2 
\lntll concrstc. becomes imiforml~ plast~c 1  brato or must penetrate fresh placed concrete and into pr:\ lous 
la\ er of fresh concrete belo\\ 

Subsection 505.6.1 - Joints 
.Add the following: 
To nsn concrete \\.-all hor~zontal construct~ons joints. thorough1~- clean and saturate joint nith uater Co\ sr 
horizontal nall surfaces with minimum 2 inches of grout. as specified in Section 776. and ~rnrnediatsl! place 
concrete Limit concrete lift placed immediately on top of grout to I2 inches thick. Thoroughly \ ~brate to 
mix and consolidate grout and concrete together. 

To old concrete (greater than 60 days old). mechanically roughen existing concrete surfaces to a clean. rough 
surface using a "Blastrac" b>- Weelabrator-Fn.e. Inc.; or "Porta-Shotblast" by Nelco Manufacturing Corp. to 
remo\e existing concrete surface. and provide a minimum roughness profile of 114-inch. Saturate surface 
\vith water for 24 hours: cover with 2 inches of grout. and place grout as specified for new concrete 

Construction joints shall be constructed as straight joints and made either vertical or horizontal. Concrete 
placement shall commence after the joint preparation is complete. 

For construction joints. prior to placement of abutting concrete. clean contact surface by removing laitance 
and spillage from reinforcing steel and dowels. Then roughen surface to a minimum of 114-inch amplitude b!. 
either sandblasting after the concrete has fully cured. water blasting after the concrete has partially cured. or if 
the concrete is green. cutting the fresh concrete with high pressure water and hand tools. Perform cleaning so 
as not to damage water stop. if one is present. 

Join water stops at intersections to provide continuous seal. Center water stop on joint. Secure water stop in 
correct position to avoid displacement during concrete placement. Repair or replace damaged ivater stop. 
Place concrete and vibrate to obtain impervious concrete in the vicinity of all joints. For joints in slabs. makc 
sure that the space beneath plastic wafer stop is completely filled with concrete. Also. during concrete 
placement. make a visual inspection of the entire water stop area. Limit concrete placement to elevation of 
ivater stop in first pass. vibrate the concrete under the water stop. lift the water stop to confirm full 
consolidation ivithout 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 instructions. Splice In 
accordance with the water stop manufacturer's witten instructions using a thermostatically controlled heating 
iron. Butt splice unless specifically detailed otherwise. Allow at least 10 minutes before the new splice is 
pulled or strained in any way. Finished splices shall provide a cross section that is dense and free of porosity 
uith tensile strength of not less than 80 percent of the unspliced materials. Wire looped plastic \vater stop 
may be substituted for plastic water stop. 

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

Walls shall have only water curing procedures used. Method 1: Leave concrete forms in place and keep 
entire surfaces of forms and concrete wet for 10 days. Method 2: Continuously sprinkle with tvater 
I00 percent of exposed surfaces for 10 days starting immediately afier removal of forms. 

Slabs shall use one of the following methods: Method I: Protect surface by water ponding for I0 days: 
Method 2: Co\,er ~vith burlap or cotton mats and keep continuously wet for 10 days; Method 3 :  C o ~ s r  \\ith 
I -inch la>.er of \vet 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 molsture 
present and uniform at all times on surface of slabs. Do not use curing compounds. 
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bubsect~on 505.9 - Fin~shrng Concrete .. 
i d i i  the h i l ~ \ ~  In2 

2 st~rtJc: A h c a ~ ~  rake tin~sh shall be appl~ed to the tloor of the ~nlet sp~llt\a> structure prlor to the slop~n- 
The sloplns surface of the splllt~a) shall hate a rough broom tin~sh appl~ed to the tloor 

Al l  :\posed concrete structurss lncludlng the concrete chamel Ilnlng. Inlet spllltia) structure. and the out1c.t 
\tn~cture shall be colored uslng a "l~ght bronn" ndm~\ture The color shall conform to Dat IS Color Flag 
Stons Brovn 264'' as manufactured b! D a t ~ s  Colors. or an approted equal. nith respect to hue. i alue. and 
cluoma .A test panel shall be made and the concrete color shall be approted b> the Eng~neer prlor to use 
The color shall be added at the rate of 2 pounds per 94-pound sack of cement The cost of the color~ng IS 

lnc~dental to the cost of the concrete 

.A clear protective ivater based coating shall be applied to all exposed concrete structure surface areas. The 
coating shall be Graffiti Protector #J-44. produced by Da!zon Superior. or approved equal. The coatins shall 
be clear and contain no coloring. The cost of the coating is incidental to the cost of the concrete. 

A form liner shall be used for the finish on all outside vertical faces of the outlet structure except on the 
coping band at the top. The form liner shall be VA D.O.T. Fractured h b  design. No. 367. mi-cast andor 
multi-cast sheets as manufactured by Greenstreak. or approved equal. Form liners shall be prepared. placed 
and stripped per the manufacturer's requirements, recommendations and specifications. The form liner shall 
not i h g e  on or reduce the required thickness of the retaining tvall as detailed on the plans. The cost of the 
form liner is incidental to the cost of the outlet structure. 

Prior to starting patclung work, obtain quantities of color-matched patchmg material and manufacturer's 
detailed instructions for use to provide a structural patch with f i s h  to match adjacent surface. Det.elop 
patching techniques with epoxy manufacturer on mochwp panel. Dress surface of patches that tvill remain 
esposed to view to match color and texture of adjacent surfaces. Patclung of concrete shall provide a ' 

structurally sound surface finish. uniform in appearance or upgrade finish by other means until acceptable to 
Engineer. 

For tops of tvalls. screed surfaces to true level planes. After inltlal water has been absorbed. float \ k i t h  nood 
float and trowel with steel trowel to smooth finish free from tronel marks. 

Spray evaporation retardant onto surface of fresh flahvork concrete imrnelately after screeding to react tvith 
surface moisture. Reapply as needed to ensure a continuous moist surface until fmal f i s h n g  is completed. 

Subsection 505.9.6 - Finishing and Patching Surfaces 
Add the follotving new section: 

When patchmg defective areas, remove defective concrete to a depth of sound concrete. Small shallo\t holes 
caused by air entrapment at surface of forms shall not be considered defective unless amount is geater than 
31-4 inch in diameter or as stipulated by the Engmeer. Obtain Engineer's approval of chpping nork. 

Cut out honeycombed and defecn've areas. Cut edges perpendicular to surface at least I inch deep. Do not 
feather edges. Soak area with water for 24 hours. Patch with non-shrink grout as specified in Section 776. 
Finish surfaces to match adjacent concrete. Keep patches damp for minimum 7 days or spray tvith curing 
compound to minimize shnnlung. 

To patch form tie holes, fill with Category I grout as specified in Section 776. Use only enough tvater to dn. 
pack. Compact grout using steel hammer and steel tool to drive grout to high density. Cure grout tvith tbater. 
Make sure color of patch after curing matches color of adjacent concrete. 
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Subsect~on s()s.IO - f'u%ment 
?~ !n~sn t  for cuncrztc ~tmctures shall be made on the bas~s ot'the prlcz b ~ d  cublc !ard ofconcrsti. Pa! mcnt 
shall bz full cornpensatlon for all labor. materials. relnforclng steel. access bamers. and gatss. Cqulprnsnt. 
s\ca\ s t~on and backfill. color adm~sture. protectl\e coatlng. and all other Items necessan and ~nctdental to 
construct the structures complete In place accord~ng to the plans and these Spec~al Pro\ lslons s \clus~\e of 
tlapgates and handrails 
ITElLl505-1 - INLET SPILLW.l\Y STRUCTURE 
ITE31505-2 - OUTLET STRUCTURE 
ITE31505-3 - SOUTH INLET STRUCTURE 
ITEM 505-1 - NORTH INLET STRUCTURE 

SECTION 510 - CONCRETE BLOCK MASONRY 
Concrete Block M a s o v  shall conform to Section 5 10 of the MAG Uniform Standard Speclficatlons and 
COP Supplement except as modified herein. 

Subsection 510.2 - Construction 
Add the follo\ving: 
The work shall include the construction of the concrete block masonry fence including all footings. joints. 
comers. step-downs. and pilasters matching existing kvall h p e  and dimensions. and all other work required to 
complete the installation of the walls or fences as specified on the plans and in the Special Provisions. 

Surfaces of concrete block masonry shall be prepared for the application of paint as specified on the plans 
and in Section 530 of the MAG Uniform Standard Specifications. 

Subsection 510.6 - Payment 
Replace thls section with the following: 
Measurement and paqment for concrete block masonry fence shall be made on the basis of the price bid per 
linear foot and shall include full compensation for fum~shmg all labor. materials. tools. and equipment. and 
doing all the work involved in constructing the fence complete in place as specified on the plans and in the 
Special Provisions. 
ITEM 510 - 1 - CONCRETE BLOCK MASONRY WALL 

SECTION 515 - STEEL STRUCTURES 
Steel Structures shall conform to Section 5 15 of the MAG Uniform Standard Specifications and COP 
Supplement except as modified herein. 

Subsection 515.1 - Description 
The work under this section shall consist of supplcing and installing Waterman Model F- 10 or approved 
equivalent flapgates and the inlet grates and access barriers and associated embedments for the outlet 
structure according to the plans and these Special Provisions. 

XI1 material for the lnlet grate and access barrier shall be A36 steel. The inlet grates. access barriers and 
associated embedments shall be galvanized in accordance with MAG Section 77 1. 

Subsection 515.7 - Payment 
No paqment will be made for access bamers. or inlet grates and associated embedment angles as such. the 
cost thereof shall be included in cost of the Outlet Structure. North or South Inlet Structure made on the basis 
of the lump sum price bid per each. Payment shall be full compensation for all labor, materials. equipment. 
and all other items necessary to complete the work in place according to the plans and these Special 
Provisions. 
ITEM 515-1 - 36" FLAP GATE 
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SECTIO\ 520 - STEEL H.\4DR\ILS 
5ti.21 h;ln&z~ls -hall idniorm to Ssctlon 530 of the JI.AG Ln~t'orm Standard Spcc~tication.; COP 
Supplcrnsnt z s c q ~ t  cls il~od~tlcd hereln. 

Subsection 510.1 - Description 
.Add the t'ollou~ng. 
The \\ark undsr t h ~ s  sectlon shall Include pro\ ~ d ~ n g  and srect~ng steel handralls as shoun In the plans 

.A11 steel handralls shall be painted in accordance n ~ t h  MAG Section 790. The paint color shall be a l~ght 
broun in color as appro\ ed b!. the Engineer. 

Subsection 520.5 - Payment 
Pa!ment for handrails shall be made on the basis of the price bid per linear foot. Pa!ment shall be full 
compensation for all labor. materials. equipment. and paint~ng. and all other items necessan. to complete the 
\\.ark in place according to the plans and these Special Provisions. 
ITEM 520-1 - STEEL HANDRAILS 

SECTION 601 - TRENCH EXCAVATION, BACKFILLING AND COMPACTION 
Trench excavation. backfilling and compaction shall conform to Section 601 of the MAG Uniform Standard 
Speclficatlons and COP Supplement except as modified herein. 

Subsection 601.4.2 - Bedding 
Replace thls subsection with the following: 
Beddmg material shall be 112 sack CLSM and shall conform to the requirements set forth in MAG Section 728. 
CLSM shall have a slump of 7 +I- 1 inch and have a minimum of 50 psi compressive strength and a maximum 
of 100 psi based on a 28-day test. 

CLSM bedding material shall be placed in a uniform manner that will prevent voids in. or segregation of. the 
bedding material, and not float or shift the pipe. CLSM beddmg material shall be placed from bottom of p~pe  
to pipe springline. No bacWilling above the CLSM shall be commenced until 24 hours after the cement-treated 
s l w  has been placed. 

Bedding material above the springline of the pipe shall be granular material containing no pieces larger than l 
'/2 inchs and free of broken concrete. broken pavement, wood or other deleterious material. 

No water consolidation will be permitted. 

Where mechanical compaction is used, the moisture content shall be such that the specified compaction can be 
obtained. Beddmg lifts shall not exceed 12 inches loose and extreme care will be taken to prevent damage to or 
movement of the conduit by the compaction equipment. 

The Contractor may opt to use cement-treated slurry from the pipe springline to the tvithin one foot &om the top 
of the pipe. 

Subsection 601.6 - Payment: 
No pqment  will be included in the proposal, nor direct payment made for trench excavation. foundation. 
bedding. backfilling, compaction, or placement of temporary pavement. The cost of these features of the 
work shall be included in the unit price bid per linear foot for fumshing and laying pipe. 

SECTION 615 - SEWER LINE CONSTRUCTION 
Sewer line construction shall conform to Section 615 of the MAG Uniform Standard Specificat~ons md COP 
Supplement except as modified herein. 

CONTRACT FCD 98-xx Project Control No. 11 70203. PAGE SP 32 OF 35 



Subjection h 15.  l - Description 
Add the i'ollo\\ lng 
The \Lorh in this scction shall Include constructing a nen 8" sener llne from the 41': Dr .A\e to 43 * .-\\i. don; 
the bclsrns south propsrq l~ne 

Subsection 615.13 - lleasurement and Payment 
Rsplaci. this subsection with the follo\ving. 
Cleclrirernent nil1 be made horizontally along the length of the pipe rounded to the nearest foot ~ i ~ ~ l u d ~ n  a11 
fittings. 

Pa>ment for seLver plpe construction shall be made at the unit price bid per linear foot. and shall be full 
compensation for furnishing and installing the pipe and fittings complete in place. as specified. including 
excavation. removals if necessary. backfilling. compaction. sheeting and bracing, testing. and all incidental 
ivork not specifically covered in other pay items. 
ITEM 615-1 - 8" SANIT.=Y SEWER PIPE (VCP) 

SECTION 618 - STORM DRAIN CONSTRUCTION 
The work under this section shall conform to Section 6 18 of the MAG Uniform Standard Specifications escept 
as modified herein. 

Subsection 618.1 - Description 
Add the follocting: 
The work under this section shall consist of furnishmg and installing Rubber Gasketed Reinforced Concrete 
Pipe (RGRCP)and boring and jaclilng at the locations and to the grades and slopes indicated on the plans. 

Subsection 618.2 - Materials 
.Add the following: 
Concrete pipe. joints. gaskets. and testing shall be according to MAG Section 735 and as specified belon 

Subsection 618.4 - Jacking Pipe 
.Add the following to this subsection: 
Pipeline installations should be accomplished by @ boring. tunneling, jackmg, or other appro1,ed 
methods. 

The following requirements shall apply to these construction methods: 
I .  The use of water under pressure (jetting) or puddling will not be permitted to facilitate boring, 

pushing or jacking operations. Some boring may require water to lubricate cutter and pipe and 
under such conditions, is considered dry boring. 

2. Where unstable soil conditions exist. boring or tunneling operations shall be conducted in such a 
manner as not to be detrimental to the utilities being crossed. 

3 If excessive voids or too large a bored hole is produced during pipeline installations. or if it IS 

necessary to abandon a bored or tunneled hole, prompt remedial action should be taken by the 
Contractor. 

4. ,411 voids or abandoned holes caused by boring or jacking are to be filled by pressure grouting. 
The grout material should be a sand cement sluny with a minimum of two (2) sacks of cement per 
cubic yard and a minimum of water to assure satisfactory placement. 

5. The hole diameter resulting from bored or tunneled installations shall not exceed the outside 
diameter of the pipe by more than two (2) inches on pipes with an inside diameter greater than 
twelve ( 12) inches. 

Subsection 618.5 - Measurement 
Replace Paragraph C tvith the following: 
Jacked Piue 
Measurement for the tunneled andlor jacked RGRCP shall be the number of horizontal linear feet of 
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-:.;r:,lc: andts:iirbed b! the cut and co\sr ccn.;tructlon d n  ~112 ends 3t' [!I< :imneiins ~ n d  12r  chin; ;~c:.;c,~. I; 
4 

~ c ; . p t  for .111! ~rnount that ssceeds the Itmtts 3s shotin on the plans. an! mount  that i s  tunn~.li.d 2nd o r  - 
13clii'd bz\ond the lirn~ts ~s shotkn on the plans shall be measured as trsnchsd ~nstallatton. 

Subsection 618.6 - Payment 
Rsplacs thts subsection with the folloiving: 
Pn\msnt for storm dram construction shall be made at the unit price bid per linear foot. T h ~ s  shall be f11ll 

compensation for furnishtng and installing the pipe and fittings complete tn place. as spectlied. ~ n c l u d ~ n ~  
ssca\ ation. boring and jachng. backfilling. compaction. shoring. sheettng and bracing. testing and all lncidzntal 
nark not specifically co~.ered in other pay items. 
ITEM 6 18- 1 - 30 INCH RGRCP (Bored & Jacked) 
ITEM 618-2 - 36 INCH RGRCP, Class I11 
ITEM 618-3 - 48 INCH RGRCP, Class I11 
ITEM 618-4 - 66 INCH RGRCP, Class IV 
1TE.M 618-5 - 72 INCH RGRCP, Class IV 

Pa~lment for storm drain connector pipe shall be made at the unit price bid per linear foot. Thts shall be till1 
compensation for furnishing rind installing the pipe and fittings complete in place. as specified. including 
excavation. cutting and removing existing pipe & p l u g p g  existing pipe, placing pipe collars as needed per hI.4G 
DET 505. backfilling, compaction. shoring. sheeting and bracing. testing and all incidental work not spec~ticall> 
covered in other pay items. 
ITEM 618-6 - 15 INCH CATCH BASIN CONNECTOR PIPE 
ITEM 618-7 - 18 INCH CATCH BASIN CONNECTOR PIPE 
ITEM 618-8 - 24 INCH CATCH BASIN CONNJZCTOR PIPE 
ITEM 618-9 - 30 INCH CATCH BASIN CONNECTOR PIPE 

Pa\ment for the prefabricated tees shall be at the contract unit price for each. Such pacment shall be for 
the cost of fabrication only. The cost of installation is covered under item 6 18- 1 of the Bid Schedule. 
ITEM 618-10 - 48" x 48" x 15" PREBABRICATED TEE 
ITEM 618-1 1 - 48" x 48" x 18" PREBABRICATED TEE 
ITEM 618-12 - 48" x 48" x 24" PREBABRICATED TEE 
ITEM 6 18- 13 - 48" x 48" x 30" PREBABRICATED TEE 

Pa>ment for the installing pipe plugs shall be at the contract unit price for each plug larger than 24 inch. 
No pa\ment nil1 be made for plugs less than 24 inch. the cost thereof shall be considered incidental to the 
item for \vhch such plug is appurtenant. 
ITEM 618-14 - PIPE PLUG, MAG DET 427 

Pa>ment for the prefabricated bends shall be at the contract unit price for each . Such pacment shall be for 
the cost of fabrication only. The cost of installation is covered under item 6 18- 1 of the Bid Schedule. 
ITEM 6 18-15 - 66 INCH PREFABRICATED BEND 

SECTION 625 - MANHOLE CONSTRUCTION 
htanhole construction shall conform to Section 625 of the MAG Uniform Standard Specifications and the 
City of Phoenix Supplemental Specifications except as modified herein. 

Subsection 625.1 - Description 
The work includes the installation of the manhole structures for the storm drains entering the basin and the 
relocated sanitary sewer line in accordance with the plans. 
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subsection 615.5 - Pa?ment 
Pa \m~nt  tbr rnanholz construction shall be mads at the [Init prlce bid per sach Pnc: bid j h ~ l l  ~nclude a11 
labor. n~,~tzr~ais. and squlprnent necessan to Install manholes lncludlng z\caLatlon. bedding. backtill. 
compaction. smbedments. nms. and toters. and all ~nc~dental nark 
[ T E l I  625-1 -SANITARY SEWER 3IANHOLE (ll.AG 120) 

I 
ITEhI 625-2 - STORM DRAIN MANHOLE, 3I.AG DET 520 .AND 522 
ITE3I 6 2 - 3  -SPECIAL JUNCTION STRUCTURE WITH .MANHOLE (DET 1 )  
[TE>l615-1- SPECIAL JUNCTION STRUCTURE WITH MANHOLE (DET 1) 

1 
ITEJI  625-5 - 3IODIFY SANITARY SEWER MANHOLE 

SECTION 650 - INSTRUMENTATION CONDUIT 
.Add thls section to the MAG Uniform Standard Specifications 

Subsection 650.1 - Description 
The tvork in this section shall include installing galvanized and pvc conduit to facilitate the future installation 
of weather monitoring equipment. 

I 
Subsection 650.2 - Conduit 
Galvanized and Schedule 80 PVC in 2-inch diameter as required. Pipe shall conform to ASTM D 1785. Cse 

1 
Schedule 80 fittings conforming to ASTM D 2467 with primer and adhesive solvent connections conform~ng 
to ASTM D 2564. Install conduit as shown on plans. Provide and install 200-lb minimum test pull string in 
conduit. 

I 
Subsection 650.2 - Measurement 
Measurement will be made horizontally along the centerline length of the pipe rounded to the nearest foot 
~ncluding all fittings. 

Subsection 650.2 - Payment 
Pqment for instrumentation conduit installation shall be made at the unit price bid per linear foot. and shall 
be full compensation for finishing and installing the pipe and fittings. concrete collar. excavation. 
compaction. and all incidental work not specifically covered in other pay items to complete this item in-place 
as specified. 

I 
ITEM 650-1 - 2" DIA INSTRUMENTATION CONDUIT 

SECTION 725 - PORTLAND CEMENT CONCRETE 
Portland cement concrete shall conform to Section 725 of the MAG Uniform Standard Specifications and 
COP Supplement except as modified herein. 

I 
Subsection 725.2 - Portland Cement 
Add the following: 
Cement shall be Portland Cement, conforming to the requirements of ASTM C-150. Tqpe 11. unless noted 
othentise on the plans or in the specifications. 

Subsection 725.6 - Admixtures 
Add the following: 
Wlen an air-entraining agent is authorized. the amount used will be limited to the extent that the amount of 
air by volume shall not be less than 4 percent nor more than 6 percent. Air-entraining agents complying tvith 

I 
AASHTO M- 154 or ASTM C-260 will be permitted as long as strength requirements are met. Any 
adrmxture shall be measured accurately by mechanical means into each batch by equipment and in a method 
approved by the Enpmeer. 
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THIS ?9XM RE7'LACES ALL ?REV:OGS 'IERSICNS 3F iEC-; WCWH AS 'IECi (JAN '3), AEClGS, HECIDB, AND HECIW. 

?HE 2EF;NIT:;NS >F 'YARIABLES -;l?!HP- .AND -RT!3R- HAVE T M G E D  FRCH THOSE USED WITH THE 1973-STYLE !H?'JT 3TRL'CT'Qi. 
THE 2EF:NITION 3F -MSKK- 3N W-CARD XAS CHANGED XITH aEV:SIONS 3ATED 28 SEP 81. THIS IS THE FCRTRAN'7 '7ERSI.N 
VEsr :PTIONS: 3rWBRE.M 3UTFXW ZUBMERGENCE , SINGLE EVENT SWAGE ZALCJLATION, DSS:WRITE STAGE FREQUENCY. 
3SS:REAC TIYE SERIES AT DESIRED YALCJLATION INTERVAL LOSS XATE:GREEN AND M P T  INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHH 

....... ....... LINE ID 1 2.......3.......4.......5.......6.......7.......8.......9...... 10 

.- - 
ID HODIFICATiONS IN MAY 1998 BY FCD 
ID LAVEBN AD1(S (FINAL H6C-11 100-,25-,lo-YR NTURE 24-HR STOW CBA FILE 
ID HIDDEN VALLEY iJATERSHBD/CWAHPION DRAIN WATERSHED 

5 ID INPUT FILE NAME 43FutPZH.DAT 
6 ID 3 BASIN ALTERNATIM, NTURB DEVBLOPHENT 

ID BASIN AT NU COR 43RD AV6 b BASELINE RD 
B ID 24-HOUR SCS TYPE 11 RAINFALL - 100, 25, 10-yr frequency 

10 :o 5 

11 JR PREC .6296 .7857 1.00 

KK SHlC 
Kt4 SUB-BASXN SHlC-LAND USE- NATURAL DESERT(MOUNTAIN1 
KH ?(-HOUR TYPE I1 RAINFALL XAS USED TO FIND TC C R FOR THIS JASIN 
KH ?HIS BASIN USED RAINFALL REDUCTION FACTOR OF .30 
;N 30 
5A 1.840 
PB 3.78 
KH RAINFALL DEPTH OF 4.20 WAS SPACIALLY REDUCED AS SHMRl BY THE PB RECORD 
?C .000 .005 .a11 ,316 .O22 .028 .035 .041 .048 . 0 5 6  
PC .068 .071 .080 ,089 .098 .I09 .I20 .133 .147 .I63 
PC .la1 .204 .235 .283 .663 3 5  .772 .799 .a20 .838 
PC .a54 .a68 .380 .a91 3 0 2  .9l2 .921 .929 .937 .345 
PC .952 .959 .965 .972 .918 ,984 .389 .995 1.000 
KU THE FOLMING PC RECORD USED A 24-HOUR SCS TYPE I1 STOW 
U; .?SO .346 3.800 .623 50.000 

SMlAC 
SUB-BASIN SI(1AC-LAHD USE- NATURAL DESERTIHOUNTAINI 
24-HOUR TYPE I1 RAINFALL WAS USED TO FIND TC & A FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR 5F .90 
.280 
.I50 .343 4.050 .528 10.000 
.367 .288 

0 3 5 8 12 2 0 43 75 90 
100 

iQ( csn1 
COUBINE FLOV FROM SUB-BASIN SHlC WITH SHlAC AT COHPUTATOIN 

m POINT csni 
HC 2 

HEC-1 INPUT PAGE 2 

LINE 

iCK RSHl 
ROUTE F W W  FROM CCHPUTATION POINT CSHl TO COMPUTATION POINT CSH2 



KK csnz 
i(H COHBINE RUNOFF FROM SUB-BASIN SH2C TO ROUTSD FLCU ?RCH TOHPUTATICN 
KN POINT csnl 
HC 2 

KK DENT 
KN ROUTE ZNFLOU HYDROGilAPH THROUGH SOUTH HOUNTAIN DETINTICN BASIN 
95 1 ELEV :292 
jA 2 . 3 0  '.SO 1 5 . 3 1  19 .96  2 4 . 3 8  2 8 . 2 7  30 .45  3 1 . 9 1  
SE 1 2 9 2  1294 1 3 0 0  1 3 0 5  1 3 1 0  1 3 1 5  1318 1320 
;L 1 1 9 8  7 . 9 6  3 . 5 8  J .5  
SS 1 3 1 8  200 2 . 7  1 . 5  

m ast4.2 
'GI ROUTE F'dU FROM COHPUTATOIN POINT CSM2 TO CCHPUTATOIN POINT CSH3 
RS 1 2  PLEV 1 2 2 6  

REVISIONS DUE TO PROPOSED IHPROVMENTS. 

KK jH3CE 
KN 24-HOUR SCS TYPE I 1  RAINFALL WAS USED TO FIND TC b R FOR THIS BASIN 

KK 73CE 
LQ.( Z3HBINE HYDROGRAPHS 
i c  2 

KN ROUTS RUNOFF FROM SH3CS TO 7 t h  A X  r WBBINS 
RD 1 9 8 0  0 . 0 0 6 6  0 .014 CIRC 4 . 5  

I(K SH4C6 
KH 24-HOUR SCS TYPE 1 1  RAINFALL WAS USED TO FIND TC b R FOR THIS BASIN 
BA . 0 5  
LG 0 . 2 6  0 .35  4 . 6  .592  14.4 
UC 0 .087 0 . 0 8 1  
U A 0 5 1 6  30  65  77 8 4 9 0 9 4 
UA 1 0 0  

SHSC 
SUB-BASIN iH5C-LAND USE-URBAN 
24-HOUR TYPE I I  RAINFALL XAS USED TO FIHD 7C b R FOR THIS BASIN 
THIS BASIN USED MINFALL REWCTION FACTOR 3F . 3 0  

. zoo  

.ZOO . 3 4 9  4 . 3 0 0  . 5 5 5  18 .000 

. 3 8 3  . 3 5 5  
0 5 1 6  30  6 5  77 84 90  94 

1 0 0  

CSHSC 
COI(B1NE HYDROGRAPHS FROM SH3C6, SHtCE, 

3 
b SHSC 

KX D I W S C  
I04 D i v e r t  flou i n  e x c e a a  o f  250 c f a  - S t o r m  D r d i n  C a p a c i t y  



W 31V15E 
W D i v e r t  f!w ~n e x c e a s  af 2'0 c f s  - S t s r m  3rain Capacity 
2T 3C15E 
3 1  3 270 5 4 0  
CQ 0 0 270 

SFAlSC :?LIT INTO SHA15E b SHAl5W 3UE TO PROPCSSD !MPROVMENTS 

KK RC15E 
Kn ROUTE 3YDROGRAPH FROM C156 TC 30TTOn OF CBD6 
?.D 4710 . g o 5 5  .014 CIRC 7 

KK CBDE 
Kn BASIN EAST OF CENTRAL 7 t h  AVB FROM BASELINE TO NORTH OF WBBlNS 
8A 0.17 
LG .35 . 2 5  5 .3  . 3 3  9 
UC . 6 5  .65 
U A  o 3 9 18 2 8 42 5 9  7 3  a 7  92 
UA 1 0 0  

KK CCBDE 
0 4  ZOHBINE HYDROGRAPHS 
HC 2 

SX 3IVbde 
C4 D i v e r t  f l w  i n  e x c e r a s  o f  300 c f a  - <corm O r a i n  Capacity 
27 3CCBDE 
J I  0 300 900 
OQ '3 0 600 

iCX RCCBDE 
a ROUTE HYDRCGRAPH THROUGH PIPE TO BOTTOM C)F BR19C 
RD 5750 . 0 0 3 2  .014 C:RC a 

KK RETCBD 
Kn R e t r i e v e  D i v e r t e d  H v d r o a r a o h  DCCBD6 . . .  
DR DCCBD6 

HEC-1 INPUT PAGE 5 

LINE ID. ...... 1 ....... Z... .... 3 ....... 4 . . . . . . . 5 . . . . . .  . 6. ...... 7 ....... B..... .. 9.  ..... 1 0  

KK RCOIV 
0 4  R o u t e  combined d i v e r t e e  h y d r o q r a p h a  t a  BR19C 
RD 5 2 0 0  0 . 0 0 8  0 .030 TRAP 1 0 . 0  2 0 . 0  

BR19C 
SUB-BWIN BR19C-LAND USE - 180 S C U S  OF NTUR.6 DEVEWPKSNT 
24-HWR TYPE I 1  RAINFALL WAS USED TO FIND TC 6 R FOR THIS BASIN 
THIS BASIN USED RAINFALL REWCTION FACTOR OF . 9 0  

. 3 9 0  
. 3  . 2 5  4.4 . 3 9  5 
.5 . 3  

0 5 16 30 65 7 7  8 4 9 0 94 9 7  
1 0 0  

KK RETAIN 
Kn RETAIN 100-YR 2-HR V O M  F R M  BASIN BR19C 
DT RETAIN 20 



KK RETMSC 
KJ4 Retrieve Diverted Yydr7raph DCSM5C 
3R 3C5M5C 

HEC-1 :NPUT PAGE b 

KK 3 m 1 v  
icN Combine diverted hydroqrapns north of 3obbina and 7th Ave. 
HC 2 

KK RCDIV 
:a Route combined diverted hydrographs t, SHAlSW 
RD 3600 0.015 5.530 TRAP 10.3 20.0 

KK SHA15W 
Kt4 24-HOUR TYPE 11 RAINFALL WAS USED TO iIND TC C R FOR THIS BASIN 
BA 9.29 
U; .3 .25 4.65 .33 5 
JC .31 .15 
3A 3 5 16 3 0 65 77 a 4 9 0 94 97 
3A 100 

KK XETAIN 
Kt4 RETAIN LOO-YR 2-HR VOLIJMS FROM BASIN SHA15W 
DT RETAIV 6 
D I 0 500 3000 
W 0 500 3000 

KK CSHA1SW 
icN Combine flows at SHA15W 
HC 2 

KK RSM19C 
Kn ROUTE F L W  FROM SM-BASIN SA15C TO COMPUTATION POINT CPS19C 
RS 4 CLEV 1139.2 
RC 0.070 0.070 0.070 2030 0.01 1110.5 
!U 50 150 210 260 310 360 450 580 
RY 1140.5 1139.5 1139.2 1139.2 1139.2 1139.2 1139.5 1140.5 

SnA19C 
3UB-BASIN SMAl9C-LAND USE - ENTIRE BASIN FULLEY DEVELOPED 
24-HOUR TYPE I1 RAINFALL WAS USED TO FIND TC b R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .>O 
.I56 

.3 .25 4.15 .45 5 
.83 1.21 
0 5 16 30 65 77 8 4 90 9 4 97 

100 

HCC-1 INPUT PAGE - 
LINE ...... ID. ...... I... .... 2 ....... J . . . . . . .  4. 5.. ..... 6 ....... 7.......8.......9...... 10 

KK RETAIN 
Kn RETAIN 100-YR 2-HR VOLUWC FROM BASIN SHAI9C 
DT RETAIN 7 
D I 0 . 500 1000 

? 0 500 3000 



ROUTE FLJW FROM COHPUTAT:>N ?OINT -343 73 ZCHPUTATION POIHT CSn4  
XS 4 ELW 1116 
?C 3 . 3 4 0  3.540 1.340 3000 9.JQ95 
RX 0 120 190 270 330 4 5 0  4'0 530 
XY 8 7 j 1177 !l'i li76 Li77 1177.5 :I78 

SH4C i P L I T  INTO SH4CE C SH4Cd  W E  TO PROPOSED :HPROVMENTS 

KK <H4cid 
24-3OUR TYPE I 1  W I N F A L L  dAS '.'SED TO F:HD TC 4 R FOR T H I S  BASIN 

9A .19 
LC .26 .35 3.85 1.592 :4 .4 
UC .33 .306 
UA 0 5 16 30 05 77 3 4 9 0 9 4 97 
UA 100 

Kn ROUTE FLOW FROU SUB-BASIN SM4C TO COMPUTATION POINT CSH4 
RS 2 ELEV 1168 
RC 5.035 0.035 0.035 1200 0.912 
RX 0 5 0 80 110 130 160 180 200 
RY :I70 1169.5 1169 1168.5 1168 1168.5 1169 1170 

HEC-1 INPUT 

:D.... .  .. 1.. ..... 2.......3.......4. ...... s... .... 6. ...... ~.......a.......q......~o 

3RW2C 
SUB-BASIN J R Y Z C - W I D  'JSE- UATURAL DESiRT~HILLSLOPE,UOUNTAINI 
24-HOUR TYPE : I  RAINFALL *AS J S E D  TO FIND TZ & R PCR T H I S  a A S I N  
T H I S  BASIN USED RAiNFAiL  9EDUCTION FACTOR '3F .30 
5 3 0  
.I50 3 0  3.250 .959 30.500 
.517 .377 

0 3 5 8 12 2 0 43 75 90 9 6 
100 

DRWClC 
SUB-BASIN DRUClC-LAHD USE-ENTIRE BASIN FULLY DEVELOPED 
24-HOUR TYPE 11 RAINFALL WAS USED TO FIND T C  C R FOR T H I S  BASIN 
T H I S  BASIN USED RAINFALL REWCTION FACTOR O F  .90 
.I20 

.3 .25 4 .48 0 

.6 .73 
0 5 16 30 65 77 8 4 9 0 3 4 97 

100 

KX RETAIN 
KW RETAIN 100-YR 2-HR ' JOLWE FROM BASIN DRWClC 
D T R K T A I N  4.5 
D I 0 500 3000 
W 0 500 3000 

KK c s n 4  
KW COMBINE RUNOFF FROM SUB-BASINS DRY2C AHD DRWClC WITH ROUTED FLOV FROM S H 4 C  
KM AHD COWUTATION POINT CSM3 
HC 4 

KK RSH5 
KW ROUTE FLOV FROU COWUTATION POINT CSM4 TO COUPUTATION POINT CSM5 
RS 1 E L W  1156 
RC 0.045 0.045 0.05 1800 0.0078 
RX 0 80 130 I60 180 190 220 260 
RY 1160 1159 1158.5 1158 1156 1156 1158 1160 



7K ilC:A 
'a 3UB-BASIN WCIA-LAND USE- NATL'RAL ZESER': .H:LLSiL'?EI 
KN 24-HOUR TYPE I 1  RAINFALL WAS 7SED TO FIND 1 C  r ?. FOR :HIS BASIN 
Ol T H I S  BASIN USED RAINFALL RECL'CT:?N ?ACTOR ;F . I 0  

BA , 2 5 0  

YK RSH6 
KN ROUTE FLOW CROH SUB-BASIN #CIA 3 Z?MPVTAT:IN ?OINT Z?DR2C 
RS 1 BLEV : I 4 8  
RC 0 . 3 4 5  0 . 0 4 5  1 . 5 4 5  1 1 5 0  3 . 3 1 2  1 1 5 0  
i(X 3 3 0  5 0  -0  9 0  1 1 0  1 3 0  1 7 0  
RY 1 1 5 2  1151 :lso : i :46  1 1 4 6  ~ 1 4 8  ::so 

3 R 2 C  
SUB-BASIN OR2C-LAND USE- NATURAL 2ESZRTiHILLSi ;PEI  ,AGRICJLTJ i lAL 
24-HOUR TYPE I 1  RAINFALL XAS 2SED 7 0  F IND TC b R FOR T H I S  3 A S I N  
T H I S  aASIN USED RAINFALL REDUCTION iACTCR :F . 3 0  

. 0 5 0  

. I 5 0  .325 4 . 2 5 5  . a 2 3  . a 0 0  
, 3 5 0  . 3 l 8  

0 3 5 3 1 2  2 0 4 3  7 5 9 0 3 6 

1 0 0  

KK CPDR2C 
GI COHBINE FLOW FROM SUB-BASINS DR2C AND 3 R 1 C  TO ROUTED FLOW FROH SUB-BASIN WClA 
KU AND COWUTATION POINT csnc 
HC 4 

r ( ~  R R B ~ ~ C  
KU ROUTE FLOW FROM COWUTATION POINT CPERZC TO ?OMPUTATION POINT CPB27C 
?S :5 ELEV 1 1 0 7 . 8  
RC 0 . 0 7 0  0 . 0 7 0  0 . 0 7 0  7 4 0 0  0 . 0 0 9  i l l 0  
i(X 0 2 6 0  5 5 0  '70 9 2 0  11'0 1 3 2 0  1 5 0 0  
RY 1 1 1 0  1 1 0 9  1 1 0 9  1 1 0 8  :108  i 1 0 7 . 8  1 1 0 8  ?:I0 

KX BR27C 
KU SUB-BASIN BR27C-LANU USE - ENTIRE S A S I N  FULLY J C J E M P E D  
634 24-HOUR TYPE I 1  RAINFALL WAS 'JSED TO FIND TC C R FOR T H I S  BASIN 
KU T H I S  BASIN USED RAINFALL REDUCTION FACTOR OF . 9 0  
BA . 7 8 0  
.LC . 3  . 2 5  4 . 1  . 4 6  5 
UC . 7 5  .59  
U A 0 5 16 3 0 6 5  7 7  8 4  9 0 9 4  9 7  
UA 1 0 0  

HEC-1 INPUT 

KK RETAIN 
IQ( RETAIN 100-YR 2-HR VOLlR4E FROH BASIN BR27C 
DT USTAIN 3 4  
D I  0 5 0 0  3 0 0 0  
W 0 5 0 0  3 0 0 0  

KK C 2 7 C  
Kt4 CCHBINE HYDRCGRAPHS FLOWING INTO DETENTION BASIN 

A G E  :'3 

WC2A 
SUB-BASIN WCZA - W I D  USE- NANRAL DESERT HILLSLOPES; HINOR DFJEMPHENT 
24-HOUR TYPE I 1  RAINFALL WAS USED TO FIND TC & R FOR T H I S  BASIN 
T H I S  BASIN USED RAINFALL REDUCTION FACTOR OF . 3 0  

. 0 8 0  

. I 5 0  . 2 5 1  8 . 6 0 0  . 0 7 0  .OOO 

. 3 B 3  . 5 3 0  
0 3 5 8 1 2  2 0 4 3 7 5 9 0  9 6 

:oo 



dC2. :A 
Z'JB-3AS :H 'dC2. LA-LAND 3ZE- NATUWL 3ESiRI !LijLOPEj: "!VCR ;ES'SXi?rE!iT 
:4-:iU?. YIP5 :: Ui!4FRLL iJAS X E D  T9 ?:HE TC i R FQR :HI2 3Ai:!i 
7 2 : ;  2AS:N 7553 VIiVFALL aECUCT!CS FAC'XR ?F .>O 
:ao 
.1SJ .;90 1.500 .S20 .I10 
.I50 .310 

I 3 5 3 12 2 0 43 75 3 0 2 6 
:oo 

m o(27 .2  
?.CUTE FLOW FROU SUB-3AS:N 'dC2.;A -2  7CMPUTAT:'JN 70INT 1027.: 

RS : 5 L N  1148 

LiNE 

KK CD27.1 
KX COKBINE ROUTED FLOW FROU SUB-BASINS WC2A AND UC2.1A 
HC 2 

KK RD27.3 
KX ROVTE FLOU FROU COUPUTATION POINT CP27.1 TO COWUTATION POINT CP27.2 

I(K WC3A 
Kl4 SUB-BASIN UC3A--LAND USE- NATURAL DESERT HILLSMPES; MINOR 3EVELOPYENT 
GI 24-HOUR TYPE I1 RAINFALL WAS USED TO FIND TC C R FOR THIS BASIN 
Ol ?HIS BASIN USED RAINFALL REDUCTION FACTOR OF .30 

KK AD27.4 
KX IOUTE FLOU FROU SUB-BASIN WC3A TO COWUTATION POINT CO27.2 
RS 1 ELFX 1141.8 
RC 5.035 0.040 0.035 640 0.022 
?.X 0 40 80 100 110 120 150 200 
RY 1145 1144 1143 1142 1141.8 1142 1141 1185 

KK 0327.2 
Ki COKBINE ROOTED FLOUS FROM SUB-BASIN WC3A AND COUPUTATION POINT CD27.1 
HC 2 

WC4A 
SUB-BASIN UC4A -LAND USE- DESERT HOUNTAIN, DESERT HILLS; MINOR D S V E M P W N T  
24-HOUR TYPE 11 RAINFALL WAS USED TO FIND TC C R FOR THIS BASIN 
THIS BASIN USED RAINFALL UDUCTION FACTOR OF .90 
.360 
.I50 .297 3.950 .546 25.000 
.383 .273 

0 3 5 8 I2 20 43 7 5 9 0 9 6 
100 

HEC-1 INPUT PAGE :1 

LINE ID.. 

KK m27.6 
Ol ROUTE FLOW FROM SUB-BASIN UCIA TO S0MPUTAT:ON POINT ,7027.3 



L I N E  

:(K 3 R 2 l C  
a SUB-BASIN DRZ7C-LWD 7 5 2 -  CR!C'JLT'jRE, 3ESERT i:LLS: MINOR 3EVELOMENT 

24-HOUR TYPE :I ULNFAL:, WAS '2SED TO F:HD TC i R FOR T H I S  aASIN 
ii3( -HIS BASIN USED M I N F A L L  REDUCTLCN PACTCR 3F . 3 0  
3A , 2 3 0  
LG 1 .345 3 . 9 9 6  , 6 0 9  . I 0 0  
UC . 467  . 3 5 2  
2 A  J 3 5 3 : 2 20 53 7 5  9 0 9 6 
7 A  130 

:K YC5A 
r34 SUB-BASIN YC5A -LAND USE- 3ESiRT HILLS;  *I!NCR DEVELOHENT 

24-HOUR TYPE i 1  RAINFALL jlAS JSED TO F I N D  PC 4 R FOR THIS 9 A S i N  
I34 THIS BASIN YSED RAINFALL 9EDUCT:QN FACTOR 2 F  . a 0  

2 

KX ~ ~ 2 7 . 4  
COMBINE RUNOFF FROM SUB-BASIN DR27C X I T H  XCUTED FLOW FROM COHPUTATION POINT 

i ~ . l  m 2 7 . 3  c UCSA 
HC 3 

PROPOSED DETENTION BASIN 
HEC-1 INPUT 

I D .  ...... 1. ...... 2.......3.......4.......5.. ..... 6.. ..... 7.......8.. ..... 9. ..... 10 

KK RST274 
Kt4 ROUTE DISCHARGE FROM DETENTION 3 A S I N  TO BR35CE 
RD 2 5 2 0  . 0 0 5 1  . 0 1 2  CIRC 3 

BASIN BR35C2 S P L I T  W E  TO PROPOSED IHPROVMENT 

KX BR35CE 
Kn ENTIRE BASIN FULLY D W E M P E D  
Kn 24-HOUR SCS TYPE I1 RAINFALL WAS USED TO F I N E  TC L R € 0  RTHIS BASIN 
BA . 2 3  
V. 3 .25  4 .15  . 4 5  5 
UC .5 . 3 6  
U A 0 5 1 6  3 0  65 7 7  84 9 0  94 3 7 
UA 100 

KK RETAIN 
Kn RETAIN 100-YR 2-HR VOLUME FROM SASIN BR35CE 
DT RETAIN 11 
D I 0 5 0 0  3 0 0 0  
Dp 0 5 0 0  3 0 0 0  

KK Z35CE 
Kt4 COMBINE HYDRCGRAPHS FROM C35CE C ST27C 
HC 2 

KX R35CE 
Kt4 ROUTE HYDROGRAPH THROUGH P I P E  TO CP927C 1 2 7 t h  C BASELlNh l  
RD 2 4 5 0  0 . 0 0 5 1  .014  CIRC 4.5 

PAGE :I 





L I N E  

582 

534 
j j j  

5 3 0  
397 

.* 7:; 3Aj:)I J 5 E E  :A:NFSLl '--" 7;-Lu7::Y FA3TZi  I t  . ': 
I-X . ;:4 - -  .:. - .... .:-I 3:51 .:4> . ,:? 
1C 3 3  . ; 5 ?  
':A I 3  3 .- - ) 4 5 . . . . - - 
' A  :30 

w 3 5 . 3  
?CUTE FLCU FROM ZOMP?ITAT!ON ? O l N T  -335.1  7:  3CMPUTATICN 7 0 I Y T  0 3 5 . 2  

RS b  ELEV L389.b 
RC 9.335 0 .535  3 . 1 3 5  2480 > . I 0 5  1590.5 
U 0 100 200 350 435 4.30 500 525 
R Y  :392 1091 I390 ;:89.3 :089.7 1289.6 1090 1090.5 

U C l A  
~3 ZL'B-BASIN W C l A  -LXVD 2 S E -  VA7;XAL S E S E R T  3:LLZLCPES:  WINCR F J E i 3 P ! 4 E N T  

2 4 - d O U R  TYPE 1 :  U I N F A L L  '4AS !<ED T 3  F I N D  7 C  4 R FOR T H I S  B A S I N  
: H i s  3 A S I N  'JSED U1NFAL.L ;(EOL'CT:,:N FACTOR S F  .3O 

3 A  . > 5 J  
LG . I 5 0  .270 -.!00 ,141  , 2 0 3  
UC 3 7  .332 
'2 A 0 3  5  B i 2  2 0 43 '5 30 !6 

d E C - 1  ;NPUT ? 4 G I  :o 

KK RD35.4 
KX ROUTE RUNOFF FROU SUB-BASIN UC7A TO COMPUTATION P O I N T  CD35.3 
i(S 4 ELEV 1125.8 
RC 3.035 3.035 5.035 2800 5.018 1128.5 

a WC9A 
Q4 S U B - B A S I N  WCBA -'LAND S S E -  3 E S E R T  MOUNTAIN, S E S E R T  H I L L S ;  MINOR DEVELOUENT 
iQI :(-HOUR TYPE I: RAINFALL WAS 'JSED TO F I N D  TC b a FOR T H I S  B A S i N  
U4 T H I S  B A S I N  USED RAINFALL REDUCTICN FACTOR 3 F  . 30 
3 A  .350 
S ,150 2 3.700 .051 30.000 
'JC .433 .366  
UA 3 3  5 8 12 2 0 4 3 15 10 ?b 

LIA :00 

KK RD35.5 
ROUTE FLOW FROM SUB-BASIN YCBA TO C O W U T A T I O N  P O I N T  ~Xl35.3 

RS 2  ELEV 1137 
RC 0.030 0.030 0.030 2200 0.022 1139 
RX 0 50 125 190 240 370 400 450 
RY 1139 1138 1137.5 1137 1137.5 1138 1140 1141  

KK CD35.3 
KH C O U B I N E  ROUTED FLOW FROU S U B - B A S I N S  U C 7 A  AND WC8A 
HC 2 

KX RD35.6 
k13 ROUTE FLOW FROU COMPUTATION ? D I N T  Zi35.2 TO CCNPUTATiON P O I N T  0 3 5 . 4  
R5 1 E L W  1101 
RC 0.030 0.035 0.035 700 5.011 
RX 0 30 60 110 i40  180 240 350 
RY 1103 1101.8 1101.6 1101.4 1131 1101.4 1101.7 1103 

Y C 9 A  
S U B - B A S I N  U C 9 A  - W ( D  USE- NATURAL DESERT H I L L S L O P E S ;  MINOR D E Y E M P H E N T  
24-HOUR T Y P E  I1 R A I N F A L L  WAS IJSED TO F I N D  T C  C R FOR T H I S  B A S I N  
T H I S  B A S I N  U S E D  RAINFALL R E W C T I O N  FACTOR O F  .30 

.025 

.150 .250 8.600 .066 .000 

.300 . I 2 0  
0 3 5 8 12 2 0 43 75 9 0 9 6 

100 

HEC-I INPUT PAGE 17 

L I N E  I D . .  



'JC ,233 ,289 
'JA I 3 3 a L L  : 11 13 '5 9 0 2 6 

. - 

KK RD35.d 
Ol aCUTB RUNOFF FROM SUB-3ASIN WC10A TC 2ZHPU7A7:2N ?DINT CD35.5 
RS ; E L N  :132 

KK n35.5 
:W CCUBINE ROUTED FLOW FROM SUB-3ASINS WC9A AND UC:OA 
HC 2 

rC< .w35.9 
4 4  RCUTE FLOW FROM COMPUTATION ?OINT 335.5 TO 33MPUTATION POINT CD35.6 
RS 2 CLEV 1114.8 
RC 0.030 0.030 3.030 1200 3.015 
RX 3 60 110 170 210 240 330 370 
RY 1116 1115.a 1115.5 1115 1114.8 ;I15 1115.8 1116 

iCK UCllA 
KH SUB-BASIN WCllA - M D  USE- DESERT HOUNTAINS, DESERT HILLS: UINOR DEVEMPHENT 
KH 24-HOUR TYPE I1 RAINFALL WAS 3SED PO FIND TC C R FOR THIS BASIN 
k?! THIS BASIN USED RAINFALL REDUCTION FACTOR SF .30 
BA .290 
I L  0 ,335 3.600 .703 53.000 -- 
'JC .367 .357 
iA 0 3 5 3 12 20 43 75 90 9 6 
-A 100 

KK 703510 
:W QOUTE RUNOFF FROU SUB-BASIN WCllA PO C2UPUTATION POINT CD35.7 
AS I E L N  1131 
RC 0.050 0.050 0.050 1100 0.024 

KK WClZA 
k?! SUB-BASIN WClZA -LAND USE- DESERT UOUNTAIN, DESERT HILLS; UINOR DSVSLOPMNT 
KH 24-HOUR TYPE I1 RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KU THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA .260 
V. 5 0  .320 3.800 .632 28.000 

RD3511 
ROUTE RUNOFF CROU SUB-BASIN WC12A TO COMPUT.4TION POINT CD35.7 

1 ELEV 1143 
0.040 0.040 0.340 1200 0.322 1144 

0 10 2 5 15 10 120 235 290 
1144.5 1144 1143.5 1 4 3  1143.5 1143.7 1143.3 1144 

CD35.7 
COKBINE ROUTED FLOWS FROM SUB-BASINS WCllA AND WClZA 

2 

KK -3512 
KH ROUTE FLOV FROU COMPUTATION POINT C335.7 TO COMPUTATION POINT CD35.6 
RS 2 ELbV 1120.5 
RC 0.055 0.055 0.055 1080 0.006 
RX 0 20 5 0 '0 130 180 400 460 
aY ;122.5 1122 1121 L120.5 LIZ1 il21.5 1122 1122.5 



M 3235.4 
'(H X 4 B I N E  ROUTED CLCW FRCH C:MPtJTA?ISN i ' 3 INTS ZZ35.3 AND lC335.6 
HC 

M ?.D15i4 
:kY4 ROUTE FL3W ? iCM ~ZCHPUTATION i 9 : N T  335.4 TC 10HPUTATION POINT 12335.2 
RS 3 5L3J 1192.5 
RC 3.370 1.573 1.~170 :4CO 3.106 :!34 
U I 123 230 120 430 4'0 565 660 
9Y 1134 1193.3 Li92.9 il32.5 i192.5 :132.3 1193 1194 

KK WC:SA 
m SUB-BASIN WC15A -LAND USE- 3ESERT XOUNTAIN, ZESERT HILLS;  XINOR DWELOUENT 
'a 24-HOUR TYPE 11 RAINFALL XAS ':SED TO I:VD TC b R FOR T H I S  BASIN 
'Kt4 T H I S  BASIN USED W I N F A L L  XECUCTICN ?ACTOR S F  .90 

2 
3A .360 
S .I50 0 3.350 .784 53.100 
UC .317 ,245 
'JA o 3 5 a i 2 20 4 3 7 5 90 96 
ilA 100 

KX RC3515 
Kt4 ROUTE 3UNOFF FROM SUB-BASIN WCISA TO CCHPUTATISN POINT CD35.8 
RS 1 E L W  1132 
RC '3.030 0.035 3.030 1250 0.014 1136 
RX J 3 o 50 70 a5 100 140 200 
aY 1140 1138 1136 1134 1132 1131 1135 1136 

?H2A 
SUB-BASIN P W A  -LAND USE- DESERT HOU?UAIN, DESERT HILLS: MINOR DWELCHENT 
24-HCUR TYPE 11 UAIHFALL XAS ' X E D  TO FIND TC & 9 FOR T H I S  BASIN 
T H I S  BASIN USED RAINFALL REDUCTION FACTOR 2 F  .3O 
.I70 
.I50 .332 4.100 .502 15.100 
,300 ,282 

J 3 5 9 12 2 0 43 75 9 0 > 6 
100 

kx CD35.8 
COHBINE R W T h D  FLM.I FRCM SUB-BASIN WC1SA TO SUB-BASIN P W A  

HC 2 

HEC-1 INPUT 

ID .  ...... 1. ...... 2.. ..... 3. ...... 1. ...... 5. ...... 6. ...... 7 ....... 8.... ... 9 ...... 10 

KK RD3516 
kY4 UOUTE F M  FROM COMPUTATION POINT C235.8 TO COUPUTATION POINT 335.9 
RS 1 E L W  1122 
RC 0.035 0.040 0.030 1400 3.308 1126 
RX 0 25 3 5 50 :30 150 200 260 
RY 1130 1126 1124 :I22 1122 1124 li25 1126 

KK UC13A 
Kn SUB-BASIN WC13A -LAND USE- NAmUAL SESERT H I L L S M P E S ;  MINOR D W E W P H E N T  
Kn 24-HOUR TYPE I 1  RAIHFALL WAS 'JSED TO FIND TC b R FOR T H I S  BASIN 
Kn T H I S  BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA .a13 
LC .I50 .250 9.600 .066 .OOO 
3 C  .250 .341 
3 A  0 3 5 3 12 2 0 43 75 9 0 3 6 
UA 100 

KX ?.D3517 
kY4 XOUTE RUNOFF FROM SUB-BASIN WC13A TO COUPUTATION POINT CD35.9 
RS 3 E L F 4  1131 
RC 0.035 0.035 3.035 1290 0.023 
RX 0 115 180 225 270 150 435 530 
RY 1132 1131.5 1131.2 1131 1131.2 1131.5 1131.8 1132 



CK 
a 

+! 
3A . - 
A 

'JC 
':A 
'JA 

-. --. 
S r .  -- ,5:3 
.X XZCTB ?'JNCFF FRCH SUB-3ASiN 13 :1A ?3 ::HP1JTA;::N ?';:N: :>j5.3 
AS 6 ELEV i i 3 3 . 4  

'<' 
m 
KH 
ci 
BA .? - 
'JC 
3 A  

SUB-BASiN PHlA -LAND ' 'SE- ACR:TJLTURE, CESEilT r l ILLS: HZNCR ZE'IELOPHENT 
24-HOUR TYPE I 1  PAINFALL ilAS 2SED T 3  F:YD TC i R FOR T H I S  BASIN 
T H I S  3ASIN USED M I N F A L L  PECUCTiCN PACTOR .2F . 9 0  

. 0 7 0  
, 3 8 0  . 0 9 7  1 . 2 1 0  , 6 9 7  2 . 0 0  
. 3 8 3  . 2 7 9  

I 3 5 3 1 2  2 0 4 3  7 5  9 0 
'3EC-; ZNPUT 

KK - 3 3 5 .  > 
KM - 3 W I N E  ROUTED FLOWS FROH jUB-BASINS YC13A .AND WC:4A, COMPUTATION POINT 
YN - 3 3 5 . 8  WITH WNOFF FROM jUB-BASIN ?MIA 
HC 4 

;(K a 3 5 1 9  
YN ROUTE FLOW FROM COHPLlTATION ?DINT m 3 5 . 9  TO ZCHPUTATION POINT CD35 .2  
RS 1 ELEV 1 1 0 1  
RC 5 . 0 4 0  0 , 0 4 5  0 . 0 4 0  3 3 6 0  3 . 0 1 2  
9.X 0 8 0  1 9 0  2 7 0  2 1 0  3 3 5  4 4 0  4 8 0  
?Y 1 1 0 2 . 5  1 1 0 2  1 1 0 1 . 7  : ;01.5 1 1 0 1  1 : 3 1 . 5  : I 0 2  1 1 0 2 . 5  

VK 
a 
-x 
w 
3 A  
LG J C  

'JA 
U A 

3 R 3 5 C  
SUB-BASIN 3 R 3 5 C  -LAND USE- AGRICULT'JRE; YINCR 5E'IELOPHENT 
24-YOUR 7YPE I 1  RAINFALL WAS 'JSEC f O  F IND TC i R FOR T H I S  BASIN 
:H!S 3AS:N YSED RAINFALL REDUCTION FATOR >F  . 30 

.GOO 
, 3 6 0  . 2 2 1  4 . 2 0 0  . a 5 4  .JOO 
7 . a 4 3  

3 3 5 9 1 2  2 0 4 3  '5 9 0 
1 0 0  

KI( CD35 .2  
YN C O W I N E  ROUTED FLCUS FROU COUPUTATION POINTS C D 3 5 . 1 ,  CD35 .4  AND C D 3 5 . 9  WITH 
YN RUNOEE EROU SUB-BASIN DR35C 
HC 4 

' D M  BASIN TO S I I N L A T E  N T U R S  GOLF C W R S E  STORAGE 

KK STG 
Kn D U H m  BASIN S I I N L A T I N G  FUTURE GOLF COURSE 
RS 1 STOR 
S V  0 1 0 0  5 0 0 0  
SQ 0 5 0 5 0 

KK RSTG39 
Kn ROUTE DISCHARGE FROU STG TO 39TH C BASELINE 
RD 7 9 2 0  0 . 0 0 4  . d l 4  C I R C  3 

KK 0 7 3 9  
Kn COMBINE HYDROGRAPHS FROU W L F  COURSE C RPB352  
HC 2 

HEC-1 INPUT 

LINE 

KK RSTG43 
k% ROUTE C O W I N E D  HYDRGRAPH TO 43RD C BASELINE 
RD 2 6 4 0  0 . 0 2 8  . 0 1 2  C I R C  1 0  



icn' 2343C2 
?OUTE 7CNOFF FROM iUB-8AS;Zi IXA43C r3  3 4 4 3 C  

RS 3 ELEV ::I?.? 
RC ) . ) Z  3.37  1 . 1 7  :CS3 2 . 3 0 3  :144.2  
?X 3 1 5 5 4 6 i 5 ‘ 3 30 I 2 9  
AY :244 .2  1 0 4 3 . 2  l J 4 3 . 2  : ; 4 J . :  : > 4 3 . 3  : > a : . -  i J 4 3 . 4  :344.2  

3R43C Ycdifiea Yay I 9 9 8  

K'K BR13C 
'a ii'B-aASIN BR43C-LAND LISE - ENTIRE 3ASIN FULLE DEVELOPED 
i3( 24-4CUR TYPE I: PAINFALL NAS .JSED TO FIND TC i R FOR THIS BASIN 
i3( PHIS 3AjIN 3SED UiNFALL ?EDUCTION FACTOR ,:F .?O 
3A . 3 5  
LC .24  . 2 5  4 . 6  . 4 3  2 8  
'JC 3 .967 3 . 3 8 5  
Y A  9 5 16  10 05  7 7  a4 3 o 
UA :00 

%ETAIN XODIFiED YAY 1 3 9 8  

K'K RETAIN 
iiN RETAIN 7 5 1  of 100-YR 24-HR 'JOLLWE FROM BASIN BR43C 
DT RETAIN 2 5  
51 0 5 0 0  3 0 0 0  
W 0 5 0 0  3 0 0 0  

HEC-1 TNPUT 

ID. ...... 1. ...... 2 . . . . . . . 3 . . . . . . . 4 . . . . .  .. 5 .  ...... 6.  ......'....... 8. .... 

352 W CBR43C 
3 5 3  icT( TCKBINS ROUTED EMUS AT 43RD L BASELINE 
354 XC 3 

?ROPOSED 3ETENTION BASIN @ BASELINE L 43RD AVE 

'XK STR43M 
:a PROPOSED BASIN AT THE W CORNER OF 43RD AVE AND 3ASiL:NE 

3ATA REFLECTS iNLET CONTROL CUTFALL - 54" PIPE 
KO 3 
RS I STOR 
SQ 0 2 6  30  I 1 5  I 7 5  210 240 265 
SV 0 1 2  2 5 . 2  39.6 5 5 . 3  7 2 . 3  90 .6  1 1 0 . 4  
SE 1 0 2 2  1 0 2 1  1 0 2 6  I 0 2 8  1 0 3 0  1 0 3 2  1034 1 0 3 6  

R9R43C 
ROUTE HYDRCGRAPH FROU CBR43C TO 43RD C SOUTHEPN 

5 2 8 0  . 0 0 2 8  . 0 1 2  CIRC 1 5  

RR35C 
SUB-BASIN RR35C-LAND USE - 7 7 0  ACRES OF FUTURE DEVEMPUENT 
24-HOUR TYPE 1 1  RAINFALL WAS USED TO FIND TC 6 A FOR THIS BASIN 
?HIS BASIN USED RAINFALL REDUCTION FACTOR 3 F  . 3 0  
1 .  a g o  

. 2 7  . 2 5  5 . 4  . 2 7  24 

. 7 5  . 2 3  
0 5 1 6  30 6 5  7 7  8 4 9 0 9 1  1 7  

1 0 0  

RETAIN 
RETAIN 100-YR 2-HR VOLLME FROU BASIN RR35C 

RETAIN 1 1 0  
0 5 0 0  3 0 0 0  
0 5 0 0  3 0 0 0  

RRS37C 
RWTB F M  F R M  COUPUTATION POINT CPR35C TO COUPUTATION POINT CPS37C 

8 . ELF/ 1 0 2 5  
0 . 0  0 . 1 0  0 . 1 0  2400 0 . 0 0 2 5  

0 2 8 0  470 030 730 940 1390 1860 
I 0 2 8  1 0 2 6  1 0 2 6  1 0 2 5  1025 1 0 2 5  LO26 1028 



rO( ?ETAIN 
?ETAiN 130-YR 2-HR ','OLL'KE FRCH 3A5:N 3 A 3 7 C  

DT RETAIN 2 3  
3 I 0 5 0 0  3 0 0 0  
CQ 0 5 0 0  3 5 0 0  

KK Z?S3-'C 
KK CCHBINE ROUTED FL3W FRCH 33MPUTATION POINT :PS37C WITH RUNOFF FRCH SUB- 
Kn 3AS:N S A 3 7 C  
ii C 2 

KK M V 4 3 1  
KK AOUTE FLCW FROH CCHPUTATION POINT C P S 3 7 C  TO ZCMPLITATION POINT CAV43C 
RS 1 5  E L N  1 0 2 0 . 6  
RC 3 . 1 0  0 . 1 0  0 . 1 0  3 2 0 0  1 . 2 0 1 2  
RX 0 3 8 0  b2O 9 8 0  1 3 2 0  i 5 6 0  !TOO 2 2 0 0  
RY 1 0 2 2 . 8  1 0 2 1  1 0 2 0 . 6  1 3 2 0 . 3  : 0 2 1 . 4  : 02 : .Q  : 0 2 1 . 8  i 0 2 2 . 8  

KK 
t34 
Kn 
Kn 
B A 
LC 
UC 
LIA 
IJA 

AVR4 3 C 
SUB-SASIN AVR43C -'LAND LISE- 2 4 0  ACRES 3 F  FUTJRE 3 N E L O P H E N T  
24-HOUR TYPE I 1  U I N F A L L  WAS X E D  T3 FIND TC i R FOR T H I S  BASIN 
T H I S  BASIN IJSED RAINFALL REDUCTION FACTOR 3 F  . 3 0  
1 . 0 3 0  

. 2 9  . 2 5  5 . 4  . 2 7  !7 

. 6 7  . 3  
0 5 1 6  3 0 65 77 8 1  9 0 9 4  9 7 

1 0 0  

KK ?ETAIN 
Kn r i T A I N  100-YR 2-HR VOUR(E FROM BASIN AVR43C 
J T  RETAIN 3 2  
3 I 0 5 0 0  3 0 0 0  
sQ 0 5 0 0  3 0 0 0  

KK CAV43C 
KK C3KBINE ROUTED FLOW F M H  COUPLITATION POINT CPS37C.  AVR43C 
HC 2 

. PROPOSED DETENTION BASIN 
HEC-1 INPUT 

KK STOR43  
KK PROPOSED BASIN AT THE CORNER 38 43RD AVE AND SOUTHERN 
t34 DATA REFLECTS N @ 1 0 1 8  3 -36"  OPENINGS 
KO 3 
RS 1 S M R  
SV 0 0 . 1  1 2 . 1  4 5 . 6  6 5 . 6  3 8 . 4  111.1 :33 .9  1 4 6 . 5  
SQ 0 0 0 0 0 0 0 5 6 . 3  3 4 0  
5 6  1 0 0 2  1 0 0 3  1 0 0 6  I 0 1 2  1 0 1 4  LO16 1 0 1 8  1 0 2 0  1 0 2 1  

KX C S T 4 3  
Kn COUBINE OUTFLOW OF DETENTION BASIN ISTOR431 C P I P E  FLOW (RBR43C 
HC 2 

KK RAV43B 
k34 ROUTE COKBINED DISCHARGE TO SALT RIVER 
RD 5 4 0 0  0 . 0 0 2 8  . 0 1 2  C I R C  1 5  

zz  
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( ' " 8  4UNCFF ALSO COMPUTED AT THIS LCCATION 
i,*.*........................*......+**... 

:LOOD HYDRCGRAPH PACKAGE (HEC-11 ' 
uVL 1997 

'VERSION 4 . : 
* iL'N >ATE 26MY98 7iME 10:25:22 

......................................... 

....................................... 
3.S. A W  ZORPS 3F ENGINEERS * 

' HYDROLOGIC ZNG!NEERiNG ZEN-52 . 
609 SECZND 3T9EET 

DAVIS, CALiFI?RVIA 15616 
19161 756-:: 'I4 

IX'IEEN ADMP INVESTIGATION 3Y rlDR ENGINEERING 
!4ODIFICATICNS IN M Y  1998 aY iCD 
'LAVEEN ADHS !FINAL HEC-11 130-,25-, :0-YR FJTJRB 24-3R STCRH C3A FILE 
HIDDEN '/ALLEY UATERSHED/CHAWPION DRAIN WATERSHED 
;NPUT FILE N M E  43FutPZM.DAT 
3 SASIN ALTERNATIVE, FUNRE DEVELOPMENT 
BASIN AT NU COR 43RD AVE i BASELINE RD 
24-HOUR SCS TYPE I1 RAINFALL - !00, 25, 10-yr frequency 

XTPC'T CONTROL VARIABLES 
: PRNT 5 PRINT CONTROL 
:PLOT 0 PLOT CONTROL 
2SCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
W I N  5 MINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE 
ITIM 0000 STARTING TIME 

NQ 1000 NUMBER OF HYDRCGMPH ORDINATES 
NDDATE 4 0 ENDING DATE 
NDTIME 1115 BNDING TIM 
ICENT 19 CENNRY M R K  

COMPUTATION INTERVAL .OB HOURS 
TOTAL TIME BASE 93.25 HOURS 

SNGL:<H SNITS 
:RAINAGE AREA SQUARS MILES 
?RECIP!TATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLLME ACRE-FEET 
SURFACE AREA ACRES 
"PERATLIRE DEGREES FAHRENHEIT 

MULTI-PLAN OPTION 
N P M  1 W 6 R  OF PLANS 

MULTI-RATIO 3PTION 
WT!OS 3F ?REC:PITATICN 



? 5 3  ?5 STSPAGE XOUTING 
YSTPS 1 YL'HBER 3 F  iLBREACHES 

! ? V P  STOR TYPE 3i :NII:AL CSHC:T:;N 
XSVRIC . 3 0  I N I T I A L  23NDITICN 

X . 5 0  WORKING R AND 5 C3EFFIC:ENT 

HYCRCGRAPH AT STATION ZTR43  
FCR PLAN :. RATIO = . 6 3  

W1.W AVEiWGE FLOW 
d-ilR 24-HR 72-i iR 

TIME 

, H R )  

2 3 . 3 0  
: C F S )  

1 6 8 .  1 5 0 .  8 4 .  
, INCHES) . I 1 7  , 4 1 9  , 7 0 7  

(AC-FT! 8 3 .  2 9 8 .  5 0 2 .  

HAXIMUU AVERAGE STDRAGE 
6-HR 24-HR i 2 - H R  

.XAXIULW AVERAGE STAGE 
2 4  -HR '2-HR 

?EM STAGE 

- FEET! 
. . , a  
. I & .  .31 

'HR! 
2 3 .  ?0 

M L A T I V E  AREA - 1 3 . 3 1  SQ U I  

... ... t.. . * t  *.. 

HYDRCGPAPH AT STATION STR43  
FOR PLAN 1, PATIO - . 7 9  

PEAK F M W  T I U E  

- , C F S i  L~io 
( C F S l  - 2 1 2 .  4 . 3 3  2 1 0 .  1 9 6 .  1 1 9 .  1 0 3 .  

( INCHES)  . I 4 7  . 5 4 8  . 5 9 9  1 . 0 0 2  
(AC-FT) 1 0 4 .  3 8 9 .  7 0 9 .  7 1 2 .  

HAXIh l Jn  AVERAGE STORAGE 
6-HR 24-HR 72-HR 83 .25 -HR 

X C - F T .  -. HRI 
J .  2 4 . 3 3  

W I M U U  AVERAGE STAGE 
6-HR 24-HR 72-HR 8 3 . 2 5 - H R  

N M l L A T I V E  A R M  - 1 3 . 3 1  SQ U I  

HYDRCGPAPH AT STATION S T R 4 3  
FOR PLAN :, RATIO - 1 . 0 0  

PEAK FLCU TIME WIhlJn AVERAGE FLOW 
6-HR 24-HR 72-HR 8 3 . 2 5 - H R  



:?LOT O PLST CCNTROL 
:SCAL I .  -1YDROCRAPY ?LO? SCALE 

YYDRffiRAPH ACUTING JATA 

iTCRAGE AOUTING 
VSTPS 1 W E 8  OF SUBREACHES 

ITYP STOR TYPP OF I N I T I A L  CONDITION 
RSVRIC .OO I N I T I A L  CONDITION 

X .OO XORKING R AND 3 COEFFICIENT 

STORAGE 0  .1 1 2 . 1  4 5 . 6  6 5 . 6  88.4 111.1 1 3 3 . 7  1 4 6 . 5  

DISCHARGE 0 .  0. 0. 0.  0.  0. 0. 5 6 .  140 .  

HYDROGaPH AT STATION <TOR42 
?OR PLAN 1, U T i O  = . o 3  

. - . , . - . . U TIYE MAXIHLW .AVERAGE FLOW 
5-HR 2 4 - q R  72-HR 33 .25 -HR 

--,- - _ C _ 1  ?I(' 

C F S )  
1. . I0 0. J .  0. 'I. 

INCHES) .OOO . 5 0 0  , 0 0 0  , 0 0 0  
'AC-:?I 0. 0. 3.  0. 

MAXIUWI AVERAGE STORAGE 
6-HR 2 4 - H R  ~ Z - H R  a 3 . 2 5 - ~ ~  

1 7 .  1 7 .  15.  1 3 .  

UAXIUWI AVERAGE STAGE 
6-HR 24-HR 72-HR 

HYDROGRAPH AT STATION STOR43  
FOR PLAN 1, RATIO = . 7 9  

?EXK ? L I W  TIME . W I U W I  AVERAGE FLOW 
6-HR 24-HR 72-HR 

* C F S i  , 3 R l  
(CFS1 

I .  . 3 0  0. 0 .  0.  
: :NCilESl .OOO . 0 0 0  . 0 0 0  

t AC-FT) 0. 0.  0.  

?5XK STORAGE TIME MAXIhln4 AVERAGE STORAGE 
6-HR 24-HR 72-HR 

..... 
-:.-A <T.AGE TIME 



- :~zT; HRI 
1 . :  11.50 

-5 - _ . 3  

1:. 1 >.  
,!YCWESI .532 ,292 ...+ - 3  9 

'AC-FTI 15. 38. 4 0 .  

TWLATIVE AREA = 3.5; SC XI 

PEAK BLOW AVD STAGE END-OF-PERIOD1 iLMYARY FCR WLT:PL.E ?LAN-RAT13 5CCNOMIC COMPUTATIONS 
FLCUS IN 7JBIC FEET ?ER SECOND, AREA :H SCUARE MILES 

TIME TC ?EAK :N dOURS 

PATIOS APPLIED TO PRECIPITATION 
5PEUT:ON STATION AREA PLAN RATIO : UTIO 2 PATIO 3 

.53 .79 ;.50 

iYDRC(;UPH AT 
snlc 1.84 1 FLOW 1546. 1519. 2160. 

TIME 12.25 12.25 12.25 

HYCRCGRAPH AT 
SM1AC .28 1 FLOW 82. 156. 253. 

TIME 12.17 12.17 12.17 

: lCKBINED AT 
ISHI 2.i2 1 FLOW 1127. 1669. 2401. 

TIME 12.25 12.25 12.:7 

?!2UTSZ TC 
LSMI 2.12 I FLOV 1057. :5a4. 2321. 

TIME 12.33 :2.33 12.33 

.. PEAK STAGES IN FEET * *  
1 STAGE 1377.37 1377.72 1378.07 

TIME 12.33 12.33 12.33 

*:'t2RCGRA?H AT 
SM2C 2.19 1 FLOW 2040. 2635. 3451. 

TI- 12.17 12.17 12.17 

2 3XBIYED .\T 
CSM2 4.31 1 FLCU 2865. 3954. 5481. 

TIME 12.17 12.17 12.17 

a,jl.TE: TO 
RDENT 4.31 1 FLOW 114. .? 9 146. 

TIME 16.00 16.42 17.33 

'. PEAK STAGES IN FEET '. 
1 STAGE 1309.79 L313.39 :3:7.301 

TIME 1b.JO 1 . 4  :1.42 

RSlU 4.31 ? FLOW 114. 8 146. 
TIME 15.33 16.75 L7.67 

* '  PEAK STAGES IN FEET " 
1 STAGE 1227.12 1227.16 1227.21 

TIME 16.25 16.42 17.25 

HYDROGMPH AT 
SM3CE .I7 1 FLOW 41. 95. 168. 

T I M  12.08 12.08 12.08 

2 XMBINED AT 
C3CE 4.48 . 1 FLOW 114. 157. 242. 

TIME 16.33 12.08 12.08 

RCUTED TO 



rl'lC RCC U P  H AT 

HYDROGRAPH AT 

ROUTED 7 0  

a.<u; lH 

iY4CE 

SM5C 

:fy5,: 

252M5C 

31'4U5C 

RCSM5C 

S M l S E  

C15E 

3C:5E 

5IV15E 

;(CIS€ 

X D E  

ZCBDE 

3C33DE 

D :';Me 

ilCCBDE 

7ETCBD 

RCOIV 

BR19C 

RETAl N 

RETAIN 

CBR19C 

B R l 9 C  

' :.:u - - . .YE 

? X W  
--us . ...- 

"2W 
?:YE 

FLCU 
:YE 

BSiW 
TIYE 

'LiW 
TIYE 

FL2W 
?:YE 

FLClW 
TIYE 

F 13W 
::ME 

FLOW 
TIME 

FLOW 
TIME 

F LOU 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

FLOW 
TIME 

F LOU 
TIME 

FLOW 
TIHE 

F LOU 
TIME 

F w d  
TIHE 

FLOY 
TIME 

F LOU 
TIME 



::a27 

3!'119C 

2 E X 5  1 

- - - . - F  -:..:- 

-- .-fa:'/ 

i(C31'i 

iHAl5W 

RETAIN 

RSTAI N 

ZSP1A15 

RSM19C 

0 1 FLOW 7.  5 0 .  1 5 3 .  
TIME . I 0  3 :2.:0 

. 2 9  1 FLOW :61. 226. 2 9 9 .  
T IHE 12 .98  11.92 : 1 . a 3  

. 2 9  1 FLOW 9 7 .  250.  j 7 2 .  a 

TIHE 1 2 . 2 5  1 2 . J 8  :2.90 

. z 9  1 FLOW a 7 .  5 .  5 7 7 .  
T IHE 12.25  1 2 . 0 8  :Z.S8 

. 2 9  1 FLGW 
TIME 

" PEAK STAGES :N SEET '. 
I STAGE 1 1 3 9 . 3 5  1 1 3 9 . 6 5  1140.04  

TIME 1 3 . 3 0  12 .58  1 2 . 4 2  

i M 1 9 C  

RETAIN 

RETAIN 

ZPS19C 

RRB27C 

1 FLOW 
TIME 

. 1 6  1 FLOU 21.  37 .  5 8 .  
TIME 1 2 . 4 2  12 .42  1 2 . 4 2  

. 1 6  1 FLOW 3. 0 . 1 9 .  
TIME . O O  . O O  1 4 . 0 0  

.45  1 FLOW 17.  125.  4 2 6 .  
TIME 1 3 . 0 0  1 2 . 5 8  1 2 . 4 2  

" PEAK STAGES IN FEET .. 
1 S T K E  1 1 0 7 . 3 2  1 1 0 8 . 0 1  1 1 0 8 . 2 3  

TIUE 1 8 . 4 2  1 5 . 6 7  1 4 . 2 5  

.31 1 FLOW 5 5 .  
. . . > 4 .  2 4 0 .  

TIME 1 2 . 2 5  i 2 . 2 5  i 2 . 2 5  

.31 1 FLOW 35.  !57. 2 0 9 .  
TIME i2.15 :2.50 :2.50 

* '  PEAK STAGES iN FEET '. 
: STAGE 1 1 7 6 . 3 0  :176.55  1 1 7 6 . - 6  

TIME 1 2 . 7 5  !2.50 1 2 . 5 J  

. 1 9  1 FLOW 47.  96 .  1 6 2 .  
T IHE 1 2 . 3 8  1 2 . 0 8  1 2 . 0 8  

. 1 9  1 FLOU 44.  91 .  158.  
T IMS 1 2 . 2 5  1 2 . 1 7  1 2 . 1 7  

'' PEAK STAGES I N  FSET 



1. 5 : FLOW :36. 234. ' ? Z .  
T IME ., .-.I3 :2.13 12.13 

5 : FkCW . - -. 4 .  2 5 3 .  7 > 3 .  

TIME . - 4 5 0  ::. !: 

.25 1 FLOW 153. 205. 274. 
TIME 12.25 12.25 12.25 

RCUTEC 7" 
RSM6 .25 1 FLOW 148. 199. 268. 

TIME 12.25 12.25 12.25 

* *  P E A K  STAGES IN FEET ' *  
1 STAGE 1147.28 1147.49 1147.73 

TIME 12.25 12.25 12.25 

:.ol 1 FLOW 395. 638. 1154. 
TIHE 12.33 12.33 12.33 

1.01 1 FLOW 262. 491. 925. 
TIME 13.33 13.58 13.33 

' *  ? E M  ZTAGES IN FEET " 
1 STAGE 1108.34 1138.52 1108.?4 

TIME 13.a3 ~1.58 ~3.13 

. 7 8  1 FLCU 165. 296. 466. 
TInE 12.33 12.33 12.25 

.78 1 FICU 165. 296. 466. 
TIME 12.33 12.33 12.25 

iY3RiGMPH AT 
RETAIN . 7 8  1 FICU 0. 0. 190. 

TIME 0 0  .JO 13.00 

a.20 i FLOW 262. 192. 1015. 
TInE 13.83 13.58 13.33 

.08 1 FLOW 43. 57. 78. 
TInE 12.25 12.25 12.25 

.38 1 FLCU 
TIME 

* +  P E A K  STAGES I N  FEET ' *  
1 STAGE 1147.72 1148.02 lL48.15 

TIME 12.33 12.25 i2.25 

1 FLOW 
TIME 

.J8 1 FLCU - - .  1 1  4 1. 67. 



i':Zk:GXiPY AT 
WCSA 

" ? S A X  STAGES :N FEET " 
: STAGE 1:$2.13 ::42.:4 ::42.;9 

T I H E  12.25 L2.25 12.25 

1 FLOW 04.  99. :46. 
TIME 12.42 12.42 12.33 

.* PEAK STAGES :N FEET '+ 
1 STAGE 1122.12 1122.33 1122.49 

TIME 12.42 12.42 12.33 

1 FLOW 152. 245. 369. 
TIME 12.17 12.17 12.17 

.. PEAK STAGES I N  FEET * '  
1 STAGE 1140.48 1140.59 1?40.59 

TIME 12.42 12.33 :2.33 

1 FLOW 203. 329. 438. 
TIME :2.42 12.33 12.33 

1 FLOW 188. 312. 484. 
T I U S  12.50 12.50 12.42 

* *  PEAK STAGES i N  FEET " 
1 STAGE 1116.01 1116.15 1116.30 

T I U E  12.50 12.50 12.42 

1 FLOV 28. 82. 157. 
T I U E  12.33 12.25 12.25 

1 FLOW 96.  164. 290. 
T I U E  12.25 1 . 3 3  L2.25 

1 FLOW 192.  5 2 5 .  d ? l .  
T IUE 12.53 :2.42 L2.33 

1 FLOU 18. 29. 4 5 .  
TIME 14.50 14.25 14.08 

PEAK STAGES IN FEET " 
1 STAGE 1.42 2.25 3.50 

T Ir(6 14.50 14.25 14.08 

1 FLOW 18. 29. 45. 
T I U E  14.58 14.33 14.17 

1 FLOW 71. 125. 194. 
TIME 12.17 12.17 12.17 



:.dl ! FLCW :3. 2 3 .  
?IHE : 4 . ~ -  L4.42 

9.01 ! FLOW 112. 482. 
T:HE y3.33 13.58 

3.01 1 FLCW 13. 24. 
TIME 21.33 19.58 

" PEAK STAGES IN FEET * '  
1 STAGE 1.06 1.88 

TIME 2 1 . 0  19.67 

31927 

D35CE 

CPB27C 

RPB27C 

9R35Cd 

XETAIN 

XETAIN 

9R35C1 

XETAIN 

RETAIN 

CPB352 

RPB352 

WC6A 

RD35.2 

.OO 1 FLOW 156. 156. 
TIME 12.25 12.08 

HYDROGRAPH AT 
.OO 1 €LOU 18. 29. 

TIME 14.67 14.42 

9.61 1 FLOW 168. 192. 
TIME 12.75 13.58 

ROUTED TC 
9.61 1 FLOW 1b8. 192. 

TIME 12.83 13.67 

.50 1 FLOW 170. 265. 
T IME 12.25 12.25 

.50 1 FLOU 170. 227. 
TIME ii.25 12.38 

.SO 1 FLOW 135. 265. 
TIME 12.50 12.25 

. 5 5  1 FLOW 113. 205. 
TIME 12.33 12.33 

.55 1 FLCU 113. 205. 
T IKE 12.33 12.33 

.55 1 FLCU 0. 0. 
TIME .OO .OO 

10.66 1 FLCU 298. 432. 
TIKE 12.50 12.25 

ROUTED TO 
10.66 1 FLCU 290. 425. 

TIME 12.50 12.33 

.01 1 FLOU 8. 12. 
TIME 12.08 12.08 

ROUTED PO 
+ .O1 1 FLOW 4. 5. 

T IHE 13.67 13.67 

, *. PEAK STAGES IN FEET O D  

1 STAGS 1111.31 1117.96 
TIME 13.67 13.67 



* *  ?W STAGES :H FEET '. 
1 3TAGE 1126.27 !:26.34 ::26.41 

? IHK 12.42 12.42 lZ.42 

.35 1 FLOW 122. 201. 33'. 
TIYE ., 5 12.25 :2.25 

.J5 1 FLOW ,.. 
, A & .  : d 5 .  2 8 7 .  

TIHE 12.42 12.42 :2.33 

" ? E M  STAGES : V  ?EET .' 

.10 1 FLOU 
T IHE 

.40 1 FLOW 133. 217. 136. 
TIME 12.50 12.42 12.42 

'. PEAK STAGES :N FEET .* 
1 STAGE 1101.73 1101.81 1101.37 

TIME 12.50 12.12 12.42 

F LOU 
TIME 

.33 1 FLOW 15. 20. 27. 
TIME 12.25 12.25 12.25 

* *  P E A K  STAGES :N FEET '- 
1 STAGE 1128.52 1128.58 1128.65 

TInE 12.25 12.25 :2.25 

.02 1 FLOW 16. 21. 28. 
TIME 12.08 12.08 12.08 

.02 i FLOW 15. 20. 26. 
TInE 12.17 12.17 12.17 

* *  PEAK STAGES I N  FEET 
1 STAGE 1132.20 1132.23 1132.27 

TIME 12.17 12.17 ~2.17 

.05 1 FUJU 29. 39. 52. 
TInS 12.25 12.17 :2.17 

.05 1 FUJU 27. 17. 50. 
TI~S 12.33 12.33 ;2.33 

* *  PEAK STAGES I N  FEET '+ 
1 STAGE 1115.09 1115.13 1115.17 

TIME 12.33 12.33 12.33 

. ' iXRCn; ;U?H AT 
XCl lA 

.?9 1 FLCU 131. 190. 274. 
TIME 12.33 12.33 12.25 

' ' PEAK STAGES IN FEET ' *  
I STAGE 1131.74 1131.82 1131.30 

TIME 12.33 12.33 12.25 

I FLOW 
TIME 



: FLOW !IS. . . : " 7 .  

7:XE ,% . . - C - .-.-, 

? E x  jj:AGEj :y :BET 

1 FLOW 241. 3b8. 
TIME 12.42 i2.42 

1 FLOW 228. 254. 
TIME 12.50 :2.50 

' *  PEAK STAGES :N FEET '. 
1 STAGE 1101.78 :101.88 

TIME 12.50 :2.50 

1 FLOW 361. 563. 
TIME L2.50 12.55 

1 FLOW 330. 530. 
T IMB 12.75 12.67 

* *  PEAK STAGES IN FEET * '  
1 STAGS 1193.32 1193.52 

TIUS 12.15 12.67 

HYCRCCRAPH .AT 
1 FLOW 193. 285. 

TIME 12.17 12.17 

1 FLOW 187. 277. 
TIME 12.17 12.17 

* .  PEAK STAGES :N FEET .' 
1 STAGE 1134.:5 l131.46 

TIME 12.17 12.1' 

1 FLOW 26. 44. 
TIME 12.17 12.17 

ROUTED TO 
1 FLCU 199. 307. 

T I W  12.25 12.25 

* *  P M K  STAGES IN FEET '* 
1 STAGE 1122.82 1123.06 

T I W  12.25 12.25 

1 FLOW 9. 12. 
TIME 12.08 12.08 

1 F M  8. 11. 
T I W  12.33 12.33 

' *  PEAK STAGES !N FEET .* 
1 STAGE 1131.17 1131.19 

T IMS 12.33 12.33 

1 FLOW 
TIME 

RCUTED TO 
1 FLOW 

TIUE 

* '  PEAK STAGES I N  FEET '' 
1 STAGE lZ33.64 i132.72 



I.3UTE.2 TI? 

ROUTED TO 

DIVERSICN TO 

1 FLOW : 5 3 .  L $ o .  
T I M E  : z . s a  ::.so 

" P E A K  $:AGES IY FEET '' 
1 <?AGE 1:!:.d7 ::9L.?8 

TIME 1 2 . 5 8  : Z . ~ , I  

FLZW 
::ME 

I FLOW 
TIME 

1 FLOW 
T IHE 

1  ILSW 
TIME 

1  FLCU 46. 31 .  
T IME 1 2 . 0 8  1 2 . 3 8  

1  FLOW 7.  7. 
TIHE . 0 8  0 8  

* *  PEAK STAGES IN FEET '' 
1 STAGE 1 0 4 3 . 3 3  1 0 4 3 . 3 3  

TIME . 0 8  . 0 8  

YYCRCGMPH AT 
3R43C . 3 5  1 FLOW 7 9 .  1 1 9 .  1 7 1 .  

TIUS 1 2 . 4 2  1 2 . 4 2  12.12 

3;dERS:SN 7 3  

- - - 
RETAIN . 3 5  1 F L m  '9. 119. 1'1. 

TIME 12.42  1 2 . 4 2  1 2 . 4 2  

3BR13C 1 3 . 3 1  1 F m  297.  9  5 5 9 .  
TIME 1 2 . 5 8  1 2 . 3 3  1 2 . 2 5  

STR43 1 3 . 3 1  1  FLOW 1 6 9 .  2 1 2 .  264.  
TIME 23.00  2 4 . 3 3  2 5 . 4 2  

'' PEAK STAGES IN FEET ' *  
1 STAGE 1 0 2 9 . 8 1  1 0 3 2 . 1 0  1 0 3 5 . 9 5  

TIME 2 3 . 0 0  2 4 . 3 3  2 5 . 3 3  

RBR43C 1 3 . 3 1  1 FLOW 1 6 9 .  212.  264.  
TIME 23.08  2 4 . 4 2  2 5 . 5 0  

aR35C 1 . 8 9  1 FLOW 1 0 1 5 .  1 4 6 5 .  2063.  
TIME 1 2 . 2 5  1 2 . 1 7  1 2 . 1 7  



3:';5RS :3!1 TO 
1ETA:N .59 L 'LGU 329.  5 .  1 1 4 .  

TIME .9 .-.25 :2.:5 ::.:- 

2 3ZUEiNiZ AT 
ZPi37C 2 . 8  1 FLOW '8. 338 .  5 8 0 .  

TIME 12.32  1 2 . 5 2  1 2 . 3 3  

2OUTE3 TO 
RAV131 2 . 1 8  1 FLOW 11. 0 2 .  j36. 

TIHE 1 a . 0 0  15 .50  14 .32  

.+ PEAK STAGES IN FEET " 
1 STAGE 1 0 2 0 . 3 8  1 0 2 1 . 1 5  1 0 2 1 . 7 8  

TIME 1 3 . 0 0  15 .50  1 1 . 3 2  

AVR4 3 C 1 . 0 3  1 FLCU 485.  726. 1038.  
TIME 12.17  12 .17  1 2 . 1 7  

31'iERSI)N TO 
RETAIN 1 . 0 3  1 FLOW 4 a 5 .  ' 2 6 .  7 5 3 .  

TIHE 1 2 . 1 7  '12.17 1 2 . 0 8  

5YORCGRAPH AT 
9EIAIH 1 . 0 3  1 FLOW 164.  6 0 0 .  : 0 2 2 .  

TIHE 1 2 . 7 5  2 . 3 3  1 2 . 2 5  

2 S:YB;NED .AT 
IAV43C 3 . 5 1  1 FLOW 164.  bOO. :3;2. 

TIME :2.'5 : ? . 3 3  L2.25 

-. -.-."" 7c 
i T 3 R 4 3  3 . 5 1  1 FLOW 5. 5. 32 .  

T IHE . O O  .JO 2 2 . 5 0  

* '  PEAK STAGES IN F5ET * +  
1 STAGE 1 0 0 6 . 8 5  1 0 1 3 . 8 8  1 0 1 9 . 1 5  

TIHE 49.92  52 .17  2 2 . 5 0  

2 ;;HBINED AT 
i S T 4 3  16 .82  1 FLCU 169.  212. 295.  

TIKE 23.08  2 4 . 4 2  2 4 . 2 5  

2OUTED TC 
U V 4 3 0  l b . 8 2  1 FLOW 169.  212.  295.  

TIKE 2 3 . 1 7  2 4 . 5 0  24 .33  

SU)Q(ARY OF KINEMATIC WAVE - UlJSKINGLR(-CUNGE ROUTING 
(FLOU I S  DIRECT RUNOFF WITHOUT BASE FLOW1 

INTERPOLATED TO 
COHPUTATION INTERVAL 

:3TAQ ELEUENT DT PEAK T I H E T O  VOLLWE 3T PEAK T I H E T O  'IOL'LJUE 
PEAK PEAK 

(HIN) (CFS) (MINI ( IN1 (MINI (CFSI (MINI i IN1 

:-- ,, ?IAN = 1 ?.ATIO= .OO 
7SMICE UANE 2 . 8 1  1 1 3 . 7 9  982.76  1.34 5 . 0 0  1 1 3 . 7 9  9 8 0 . 0 0  1 .34  

:jNT:SUITY S N R Y  :AC-FTI - INFLCU- . 3 1 9 5 6 + 0 3  EXCESS- . 0 0 0 0 E t 0 0  OUTFLOW- . 3 1 9 5 E + 0 3  BASIN STORAGE- .5535E-02 PERCENT 5RRO.R- . I  

FOR PLAN - 1 RATIO* .OO 
RSHICE W E  2 .63  1 5 4 . 3 6  7 2 7 . 0 9  l . a l  5 . 0 0  1 5 1 . 6 8  7 2 5 . 0 0  1 . 9 1  

'33NTlWITY SbhXARY (AC-FT) - INFLCU- . 4 3 1 3 E + 0 3  EXCESS- .0000E+00 OUTEVJW- . 4 3 1 l E * 0 3  BASIN S T O W E -  . l b a 6 E - 0 1  PERCENT ERROR= . I  



I Baffle Drop 
Ref. Design of Small Dams , Bureau of Reclamation, Second Ed 1973 

Baffle drop for the spillway into the 43rd Ave. detention basin, trial 2 

Discharge, Q (cfs) 

Date: March 9, 1998 

I Chute Width. W (ft) 
I 

I .  Unit Discharge, q (cfslft) 6.67 13.33 20.00 26.67 33.33 

I Spillway height, Hs (ft) 

I @  Spillway Slope, Z:l 

Entrance Velocity, V1 (fps) 
From HEC - 2 Run 

depth 

Froude number 

Ideal Velocity, Vi=(qg)A1/3-5 0.99 2.54 3.64 4.50 5.24 

Critical Velocity, V~=(qg )~ l /3  

$ Critical Depth, Dc=(q2/g)"113 

I r Baffle Height,H (ft) 0.89 1.41 1.85 2.24 2.60 

Baffle Width, Wb (ft), 1.5H 1.34 2.1 2 2.78 3.37 3.91 

Baffle Row Spacing, 5H 4.45 7.07 9.26 11.22 13.02 

Number of Baffles per row 11 7 5 4 4 

Number of rows 15 9 7 6 5 

Wall Height, Hw (it), 3H 2.67 .4.24 5.56 6.73 7.81 

'1 

Page 1 
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Grass Lined Low-Flow Section 
Cross Section for Trapezoidal Channel 

Project Description 
Project File c:\haestad\fmw\43rda~.fm2 
Worksheet basin-low flow 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Section Data 
Mannings Coefficient 0.030 
Channel Slope 0.001400 Wft 
Depth 1.64 ft 
Left Side Slope 5.000000 H : V 
Right Side Slope 5.000000 H : V 
Bottom Width 20.00 ft 
Discharge 100.00 cfs 

H 1 
NTS 

03/25/98 FlowMaster v 5  15 

i 11 :40.01 AM Haestad Methods. lnc. 37 Brookside Road VVaterbury. CT 06708 (203) 755-1 666 Page 1 of 1 

E 
I 

I 
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Grass Lined Low-Flow Channel 
Worksheet for Trapezoidal Channel 

Proiect Descri~tion 
Project File c:\haestad\fmw\43rda~.fm2 
Worksheet basin-low flow 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

~- -- 

l n ~ u t  Data 
Mannings Coefficient 0.030 
Channel Slope 0.001400 ftJft 
Left Side Slope 5.000000 H : V 
Right Side Slope 5.000000 H : V 
Bottom Width 20.00 ft 
Discharge 100.00 cfs 

Results 
Depth 1.64 ft 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocty 
Velocity Head 
Specific Energy 
Froude Number 
Flow is subcritical. 

FlowMaster 
Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 



43rd Ave Detention Basin Outlet 

Basin Outlet works that f low into proposed stormdrain through a 72" connector. The assumption is  that the SO is  flowing at capacity and the beginning TW for tlie SO is  
1018(Salt River at 0 1 0  stage. The outlet structure wil l  be outfitted wi th backflow preventers on all orifices entering the structure to keep the SO from outleting into the 
basin. All f lows in  excess of basin capacity wi l l  spill into 43rd Ave. 

Top of Basin 1021 Coefficient of discharge for square opening 0.59 
Bottom of Basin 1002 Qo - Ca(2gh)^.5 Qw = CLHn3I2 

Tailwater 1018 

" Discharge based upon submerged entrance and exit of connector pipe because of TW. 

Dia. of orifice (ft) 
Invert of orifice 
Center of orifice 

Area of orifice (sf) 
Water 

Elevation 

- 1002 
1004 - - 
1006 
1008- olL 0.0 -- -- - o - . 0.0 - - - - --- o - 0.0 o - - - - - - - - - - 

- 0.0 0 
1010 0 0.0 0 0.0 0 0.0 0 

- - - - - -- --- - - - 
0.0 0 

1012 0 0 0  0 
1014 

- - - - 
0.0 0 

1016 --- - - - - - - - -  
0.0 0 

1018 
- -- 

0.0 0 0  0.0 0 

- 
1020 -- - 

2 47.3 47.3 00- 0.0 9 5 
1021 3 57.9 57.9 0.0 164.9 28 1 

Outlet B 
3 

1008 
1009.5 
7.065 

Available 

Outlet A 
3 

1002 
1003.5 
7.065 

Available 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

56.3 
84.4 

Head 
(ft) 
0 

- - - - 
0 

- 

- 0 

Head 
(ft) 
0 
0 

- - 

0 

Outlet C 
0 
1014 
1014 

0 

Discharge 
(cfs) 
0.0 
0.0 - 

--- - 

0.0 

Discharge 
(cfs) 
0.0 . - -- -- - 

0.0 -- - - - - -- - 
0.0 

Available 
Head 
(ft) 
0 -- -- 
0 

- - - 

0 

Discharge 
(cfs) 
0.0 
0.0 

- - - -. 

0.0 -. 

Emergency Spillway 
Length = 62 
Coefficient 2.66 
Elevation = 1020 

Total 
Discharge 

(cfs) 
0 
0 
0 

Available 
Head 
(ft) 
0 

-- - 

0 
- 

0 

Outlet into 43rd SD 
6 

1002 
1005 
28.26 

Discharge 
(cfs) 

0.0 
0.0 
0.0 

Discharge 
(cfs) 
0.0 
0.0 
0.0 



H = HWE - TWE 

g - gravity - 
Ke = entrance loss - 

n - friction coeifficient = 

D - diameter culvert (in) - 
L -culvert length = 

R -hydraulic radius, f t  = 

A - area of pipe, sq-ft - 
TWE - tailwater elevation = 

Principal Outlet Capacity with Tailwater 

V  = ( HI[( 1 +Ke/2g) +(n"2L/2.21Ra(4/3))] 
Ref. Std Handbook for Civil Engineers; Entrance and Exit Submerged. 

* Q = V * A  

HWE H V "Osub 
1002 0 0.00 0.0 

-. ~ ~ 

1003 0 0.00 0.0 - ~... ~ 
- - .  

1004 0 0.00 0.0 - - . .. -- . - - - -. - - . - - - . . . . -- - - 

1006 
-. - -- 0 0.00 0.0 

.- 

1008 
.- .. 

0 - 0.00 0.0 
- -. -- . -- - - - - 

1010 
.- -- 

0 0.00 0.0 
p~~ -- .~ -- 

1012 0 0.00 - - - 0.0 
- . . . .. - - . - -- -- 

1014 0 0.00 0.0 
~ - ~ - -. -. - . . ~ .  

1016 0 0.00 ~ 0.0 
1018 ~ 0 .. 0.00 ~ 

0.0 

.- .- 
1020 2 - 1.99~- - 56.3.- 
102 1 3 2Xl 844-- 

* Connector pipe outlet is submerged at both ends when TW of  1018 

(Q 10 in Salt River] exists. 
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This report presents the results of a subsoil investigation carried out for the Flood Control District 

of klaricopa County J3rd Avenue Channel, FCD Project No. 117010. The project includes a Flood Conrro 1 

Detention Basin to be located at the southeast comer of 43rd Avenue and Southern Avenue, and a storm drain 

to be located in 43rd Avenue from Baseline Road to an outfall north of Broadway Road at the Salt k v e r  in 

Phoenix, Arizona. 

Preliminary information calls for the construction of a 20 + acre storm water detention basin and about 

2 miles of storm sewer pipeline along 43rd Avenue. The basin will be as deep as 25 to 30 feet. 
Improvements will include a pump station and possible small park area. The pipeline will be located within 

the 43rd Avenue right of way, flowing north from Baseline Road to the Salt River. It is assumed that the 

pipeline will be no deeper than 20 feet deep on the southern end to 35 feet deep on the north end. It is 
assumed that the pump station will be supported in a slab on grade building located outside of the detention 

basin. 

GENER4L SITE AND SOIL CONDITIONS 

Site Conditions - The retention basinlpump station is located in a vacant lot area bounded on the north 

by Southern Avenue, on the south and east by residential property and the west by 43rd Avenue. At the time 

of the investigation, the site was covered with grasses, weeds and small trees. A small dry wash was noted 

in the south central portion of the site. There was no indications of previous foundations visible on the 

surface. The proposed storm drain is located along the 43rd Avenue alignment. The roadway is paved with 

asphaltic concrete of various widths. The adjacent development includes a mixture of vacant, agricultural, 

commercial and residential development. 

General Subsurface Conditions - Subsoil conditions at the retention basdpump station site at 43rd 

Avenue consists of fine sandy to silty clay and fine sandy silt to depths of 7 to 13 feet below grade where it 

grades into silty sand of various gradations including gravel with some clay lenses noted. At about 16 feet, 
the gradation turned into sand, gravel and cobbles (SGC) where auger refusal was encountered. A 

monitoring well installed in this area using a Becker Hammer rig indicated that the SGC materials extend to 

at least 35 feet, the termination point of the boring. Standard penetration resistance (SPT) values range from 

10 to 50+ blows per foot of penetration. 
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1 

Subsoils at the boring locarions along the pipe line alignment are comprise%f fme grained interbedded 4 
sandy clays, sandy silts, clayey sands, silty sands, silty and clayey gravels overlying sands, gravels and 

cobbles of various gradations. The depth to the contact with the cobbly soil is on the order of 15 to 18 feet 

on the southern end, becoming shallower to the north, generally at a depth greater than 10 feet. A11 of the 
I 

pipeline borings were drilled with a Becker Hammer Drill (AP1100) due to the concern about advancing the 

borings to the prescribed depth in cobbles. The recorded penetration resistance (casing pile driver) values n 
range from 5 to l O O +  blows per foot of penetration. I 

-- - pi - - -- ppp -- - - - 

No pipeline borings were advanced to groundwater during this investigation due to the lack of the 

required ADWR permits. Borings B-9 to B-12 were terminated at the recorded depths of 31 to 34 feet deep 

at the point were the soils became very moist indicating that the boring was approaching the groundwater 
t 

surface. The water table was originally encountered at a depth of 35f feet during the drilling of the 

monitoring well site. A second reading of the monitoring well 6 days after completion indicated a stable 
I 

water table depth of 27 feet. Based on the ADWR well records reviewed and attached in the appendix of this 

report, the regional water table is reported to be 35 to 50 feet deep south of Southern Avenue and 30 to 40 

feet north of southern. These reported depths are consistent with the indications in the pipeline borings where 

I 
the soils become very moist at the level the boring was terminated. This level will likely fluctuate depending 

on time of year, flows in the Salt River and the effects of draw down on the adjacent wells. 

1 
I 

Laboratory testing along the pipeline alignment revealed plasticity indices ranging from "non-plastic" 

to 12 percent. The fraction finer than the No. 200 sieve ranges from [6]to [93] percent. Laboratory 1 
resistivity tests indicated results ranging from 1400 to 4670 ohm-cm in the sarurated state and pH values of 

8.6 to 9.9. The upper clayey subsoils in the retention basin area exhibit a potential for volume increase due 

to wetting on the order of 3.2 percent when compacted to moistures and densities normally expected during 

consmction. When subjected to an axial pressure of 2,200 lbs/ft2, an undisturbed sample exhibited additional 

1 
strain on the order of 2.5 percent when inundated. 

AYALYSIS AND RECOiMMENDATIONS 

GENERAL 

The shallow groundwater will be a factor that needs to be addressed in the design and constructio 9 
of the basin and pipeline. For preliminary analysis, it is recommended that a current static level of 27 to 30 

feet below grade be used. As the well data indicates, it appears that this water table may be under a slight 

pressure as the table rose after penetrating the water surface. This may result in unstable excavations as 

SPEEDIE 
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approach the water table. The water table will likely fluctuate over time and may rise above the current 

levels as the area is developed and the amount of groundwater pumping is reduced. Flows in the Salt River 

may also have an impact on water levels, especially along the pipeline close to the outfall. Depending on t'ie 

depth of the pipeline north of Southern Avenue, groundwater may be encountered. It may be possible to 

control the water in trenches and/or excavations by simple pumping andlor allowing it to drain through the 

pipe andlor trench back to the River (assuming that the flowline is above the current River water level). X 

derailed ground water hydrology study would be required to estimate what those future water levels may be 

and quantities of water that may be generated during construction. 

PIPELINE ANALYSIS 

Soil Corrosion - Laboratory resistivity tests conducted indicate values range from [600 ohm-crn to 700 

ohm-cm. This reflects a severe degree of corrosiveness in a saturated state. Soil pH is on the order of 7.4 

to 7.5.1 Accordingly, suitable pipe wall thickness and corrosion protection should be selected per the 

trencwtraffic load and lifetime requirements of the project. 

Excavation - The presence of non and or low cohesive soils and cobbles at the depths encountered will 

result in unstable trench concerns. This in-ability to hold a vertical cut and proper botiom shape were these 

materials are encountered will make cast-in-place concrete pipe not feasible. These cobbles may also resuit 

in the need to require bedding under the pipe to prevent cobbles from inflicting point loads and injury to the 

pipe. Bedding should be selected per the requirements of the pipe materials used and the trench loading 

conditions. 

All excavations should be braced and/or shored in accordance with all current governmental 

guidelines. Each section should be addressed by the responsible general and/or excavating contractor for 
establishing safe cut slopes in accordance with current OSHA guidelines. Based on the types of soils 

encountered in the borings, the upper fine grained soils (Type B) would need to be sloped at 1: 1 and the 

lower granular soils (Type C) would need to be sloped at 1%: 1. Cuts deeper than 20 feet andlor bracing 
would have to be designed by a professional engineer. The fact that a boring was advanced to a particular 

depth should not lead to the assumption that it is necessarily excavatable by conventional means. Very dense 

andor cemented conditions may require more aggressive removal techniques. The presence of very dense 

conditions and cobbles (and possible small boulders) may impede progress and the ability to cut neat treriches. 



PUMP STATION ANALYSIS 

Xnalvsis - While the exact configuration of the structure is unknown at this time, it is assumed that 

the structure will be a slab on grade, masonry wall building. An alternate recommendation is provided in 

the event that there is a below grade wet well vault supporting a structure above. Analysis of the field and 

I 
laboratory data indicates that the shallow subsoils at the pump station site are generally favorable for the 

support of the proposed structure subject to remedial earthwork. Test results indicate that the shallow soils 
I 

. are sensitive to moisture increases which could result in excessive settlement should the bearing soils become 

wet. AccOrdinglyT recommendations are made to over-excavate and re-compact the bearing soils to a depth 
8 

of 2+ feet below the proposed bottom of footing elevation or existing grade, whichever is deeper. Any screen 

walls or other minor structure not connected to the pump house may be founded on the shallow soils at 
8 

reduced bearing capacity with increased risk for settlement. 

Excavation for a wet well structure would likely extend to depths greater than 20 feet below grade 

which will terminate within the very dense silty sand andlor gravely soil. It was not possible to auger drill 

to the prescribed depth. In order to advance the well to the prescribed depth, it was necessary to use special 

drillinp equipment. This granular zone typically continues as heavy granular material of various gradations 

with some thin fine grained deposits possible. It is not expected to have any substantial clay deposits that 
C 

would have a negative impact on the type of structure proposed. The excavation should be examined durin 

construction to ensure the exposed soils are as assumed for the recommendations presented herein. 

The clayey surface soils exhibit a swell potential. The potential is usually strong enough to cause 

differential movements of any surface slabs-on-grade such as floors and sidewalks but not enough to caus 

damage to structures. Accordingly, attention must be paid to provide proper drainage to limit the potentia a 
for water infiltrating under slabs. A minimum slope of at least 5 percent for a distance of 10 feet is 

recommended for unpaved landscaped areas. Typical recommendations to reduce the swell potential includ 4 
reducing the compaction requirements and requiring higher moisture contents during pad preparation and/or 

requiring at least one foot of non-expansive material to be placed directly beneath the building slabs and slab u 
contiguous to the structure such as sidewalks. The site-available low and non-plastic soils that will be 

generated during excavation of the retention basin can be used in this regard. 
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For exterior slabs on grade, frequent jointing is recommended to control cracking and reduce [ripping 

hazards should differential movement occur. It is also recommended to pin the landing slab to the building 

flooristern wall. This will reduce the potential for the exterior slab lifting and blocking the operation of 

outswinging doors. Pinning typically consists of 24 inch long No. 4 reinforcing steel dowels placed at 12 

inch centers. 

Site Pre~aration - The entire area to be occupied by the proposed construction should be stripped of 

all vegetation, debris, rubble and obviously loose surface soils. Additional material should be removed to 

provide space for the required 12 inches of non-expansive under slab fill. 

If grading plans require placing structural fill below footing bottom elevation, the exposed grade 

should be scarified to a depth of 8 inches, moisture-conditioned to optimum (+2 percent) and compacted to 

at least 95 percent of maximum dry density as determined by ASTM D-698. 

All cut areas and areas above footing bottom elevation that are to receive only floor slab fill should 

be scarified 8 inches, moisture-conditioned to optimum and uniformly compacted to 95 percent of mavirnum 

dry density as determined by ASTM D-698. Areas that expose clayey soils (CL or SC classification should 

be scarified 8 inches, moisture-conditioned to at least optimum to 3 percent above optimum and lightly but 

uniformly compacted to at least 90 but not more than 95 percent of maximum dry density. 

Foundation Design - It is recommended that the pump station wet well structure be founded on a 

padmat foundation bearing on undisturbed native dense granular soil at 20+ feet below existing grade. The 

surface pump station building not supported by the wet well may be supported on shallow spread foundations 

bearing on at least 30 inches (24 inches of fill and 6f inches pre-compacted subgrade) at minimum depth 

below lowest adjacent grade. Screen walls andlor any other minor surface structures may be founded on the 

native soils at reduced bearing capacity. The following allowable bearing capacities are available for design: 

SPEEDIE 
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Recommended .-illowable bear in^ Ca~acities 

Location 

I 

1. Bearing Depth refers to depth below pump station base slab level at 20 + feet below grade II 

Bearing Depth, ft Bearing Medium 

Pump Station 

Minor Structures 

2. Bearing Depth refers to depth below lowest adjacent grade within 5 feet of foundation element 

bearing on at least 2.5 feet (2.0 ft. fill + 6 in. compacted subgrade) of engineered fill. 

Bearing Capacity, 

D S ~  

h m p  Station Wet Well 

3. Bearing Depth refers to depth below lowest adjacent grade within 5 feet of foundation element 

bearing on undisturbed native soil. 

2.5 ft. Engineered Fill 

Native Sandy Silt/Clay 
-- - - -- - - 

These bearing capacities refer to the total of all loads, dead and live, and are net pressures. They m a Y t  

be increased one-third for wind, seismic or other loads of short duration. All footing excavations should be 

level and cleaned of all loose or disturbed materials. Positive drainage away from the proposed structure 

must be maintained at all times. 

Very Dense Silty Gravel 

Estimated settlements under design loads are on the order of '/z to %-inch, virtually all of which wil 

occur during construction. Post-construction differential settlements will be negligible, under existing and 

compacted moisture contents. Additional localized settlements of the same magnitude (or greater for footing a 
bearing on fme grained native soils) could occur if native supporting soils were to experience a significant 

increase in moisture content. Positive drainage away from structures, and controlled routing of roof runof 1 
must be provided to prevent ponding adjacent to perimeter walls. Planters requiring heavy watering shoula 

be considered with caution. Care should be taken in design and construction to insure that domestic an 

interior storm drain water is contained to prevent seepage. 

1 .S2) 

.1 .S3) 

Continuous footings and stem walls should be reinforced to distribute stresses arising from sma d 

2.0") 

differential movements, and long walls should be provided with control joints to accommodate these 

movements. Reinforcement and frequent control joints are suggested to allow slight movement and &eve& 

L - 

6,000 

2,500 

1,500 

minor floor slab cracking. 

- 

I 
- 
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Lateral Pressures - The following lateral pressure values may be utilized for the proposed 

construction: 

Active Pressure 

Unrestrained Walls 

Restrained Walls 

Passive Pressure 

Continuous Footings 

Spread Footings or Drilled Piers 

Coefficient of Friction 

(With Passive Pressure) 

Coefficient of Friction 

(Without Passive Pressure) 

35 pcf 

60 pcf 

350 pcf 

400 pcf 

All backfill must be compacted to not less than 95 percent (ASTM D-698) to mobilize these passive 

values at low strain. Expansive native soils should not be used as wall backfill, except as a surface seal to 

limit infiltration of storrnlirrigation water. The expansive pressures could greatly increase active pressures. 

Fill And Backfill - Clayey native soils (with Unified Soil Classification of CL or SC) are considered 

suitable for use in general grading fills but should not be used in the top foot of pad fill (in the case o f  slabs- 

on-grade for surface structures) or as wall backfill. The top foot should be completed with an approved low 

or non-expansive soil, either selectively used on-site soils or import. Import can be common borrow (as 

specified below) or select granular soil. If select is used, the 4 inches of under slab A.B.C. may be inch ded 

as part of the 12 inches. Otherwise, a full 12 inches of common borrow should be used in addition to the 

normal 4 inches of A.B.C. 

Well graded granular soils are recommended for wall backfdl in the saturated zone. If native soils 

are to be used for wall backfill (as opposed to importing granular soil) above that level, low to non-plastic 

soils such as the silty sands and gravels should be selectively stockpiled for use in this regard. Maximum 

particle size should not exceed 3 inches. The upper 24 inches of wall backfill may consist of the clayey soils 

act as a barrier to surface water infiltration. 

Successful backfill of sub-surface walls is difficult to achieve given the tight access. The cleaner 

sandy soils located in the intermediate zone or well graded granular import should be specified for all below - 
grade wall backfill. Placement and compaction must be carefully controlled in order to minimize the potential 

SPEEDIE 
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for post construction settlement should the backfill zone be subjected to water infiltration. Even the most 

 ell controlled fills could experience additional settlement on the order of 1 inch if subjected to significant 

moisrure increases. Accordingly, consideration should be given to constructing a structural slab over the 

backfill zone in the most critical areas or reinforce and pin the landinglentry slabs to the building stern wall 
I 

to span over the backfill zone. T h s  will reduce the potential for the exterior slab dropping and creating a 
-- .- - - -. tripping hazard. 

n 
- 

If imported common fill for use in site grading is required, it should be examined by a Soils Engineer 
---- - - - - - - - - -- -- - - - - - -- - - - 

8 
- 

to ensure that it is of low swell potential and free of organic or otherwise deleterious material. In general, 

the fill should have 100 percent passing the 3-inch sieve and no more than 60 percent passing the 200 sieve. 

For the fine fraction (passing the 40 sieve), the liquid limit and plasticity index should not exceed 30 percent 
R 

and 10 percent, respectively. It should exhibit less than 1.5 percent swell potential when compacted to 95 ) 
percent of maximum dry density (ASTM D-698) at a moisture content of 2 percent below optimum, confined 

under a 100 psf surcharge, and inundated. I 
Fill should be placed on subgrade which has been properly prepared and approved by a Soils 

Engineer. Fill must be wetted and thoroughly mixed to achieve optimum moisture content, k3, percent 

(optimum to +3 percent for underslab fill). Fill should be placed in horizontal lifts of 8-inch thickness (or 

as dictated by compaction equipment) and compacted to the percent of maximum dry density per XSTM D- 
698 set forth as follows: 

A. Building Areas 
1. Below footing level 

2. Below slabs-on-grade (non-expansive soils) 

3. Below slabs-on-grade (expansive native soils) 

B . Utility Trench Backfill 

1. More than 2.0' below finish SIG 

2. Within 2.0' of finish SIG 

C. Aggregate Base Course 

1. Below floor slabs 

D. Landscape Areas 

1. Miscellaneous fill 

2. Utility trench - more than 1.0' below FIG 

3. Utility trench - within 1 .Of of FIG 

90 - 95 (max) u 

SPEEDIE 
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Gtilities Installation - Trench excavations for shallow utilities can be accomplished by conventional 

trenching equipment although very dense soils and cobbles (and possibly boulders) may impede progress and 

could require the use of heavier equipment. Trench walls may stand near-vertical for the short periods of 

time required to install utilities although some sloughmg may occur in looser andfor sandy soils necessitating 

laying back of side slopes andlor shoring (see above). Adequate precautions must be taken to protect 

workmen in accordance with all current governmental regulations. 

Backfill of trenches may be carried out with native excavated material. (< 3 inches in size). This 

material should be moisture-conditioned, placed in 8-inch lifts and mechanically compacted. Water settling 

is not recommended. Compaction requirements are summarized in the "Fill And Backfill" section of this 

report. 

Slabs-On-Grade - To facilitate fine grading operations and aid in concrete curing, a 4-inch thick layer 

of granular material conforming to the gradation for Aggregate Base Course (A.B.C.) as per b1.A.G. 

Specification Section 702 should be utilized beneath slabs-on-grade near the surface. Dried subgrade soils 

must be re-moistened prior to placing the A.B.C. if allowed to dry out. 

X hlodulus of Subgrade Reaction, k, of 250 pci. may be used for design of the pump station base slab. 

The scope of this investigation and report does not include regional considerations such as seismic 

activity and ground fissures resulting from subsidence due to groundwater withdrawal, nor any considerations 

of hazardous releases or toxic contamination of any type. 

Our analysis of data presented herein are based on the assumption that soil conditions do not vary 

significantly from those found at specific sample locations. Our work has been performed in accordance with 

generally accepted engineering principles and practice; this warranty is in lieu of all other warranties 

expressed or implied. 
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We recommend that a Soils Engineer monitor the earthwork and foundation portions of this project 

to ensure compliance to project specifications and the field applicability of subsurface conditions which are 

the basis of the recommendations presented in this report. If any significant changes are made in the scope 
of work or type of construction that was assumed in this report, we must review such revised conditions to 

I 
confirm our findings if the conclusions and recommendations presented herein are to apply. 

- .  - 

Respectfully submitted, 

SPEEDIE & ASSOCIATES, INC. 

Prabhakar (Peter) Rupal, P.E. 

Gregg A. Creaser, P.E. 

SPEEDIE 1 
AND A S I O C I A T W S  
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FIELD AND LABORATORY INVESTIGATION 

SOlL BORING LOCATION PLAN 

SOlL LOG LEGEND 

LOG OF TEST BORlNGS 

TABULATION OF TEST DATA 

CONSOLIDATION TEST DATA 

MOISTURE-DENSIN RELATIONS 

SWELL TEST DATA 

pH & RESISTIVITY TEST DATA 

SOlL CHEMISTRY DATA 

WELL DATA 



FIELD AND LABORATORY INVESTIGATION 

On March 12, 1998, a total of three soil test borings were drilled at the approximate locations 

shown on the attached Soil Boring Location Plan. All exploration work was carried out under the 

hll-time supervision of our soils technician, who recorded subsuface conditions and obtained 
- -. -. - . 

samples for laboratory testing. The soil borings were advanced with a truck-mounted C&E-5 5 drill 

rig utilizing 7-inch diameter hollow stem flight augers. On March 25, 1998, we returned to the site 

to attempt to deepen the borings with a truck-mounted CMEJJHD drill rig utilizing 7-inch 

diameter hollow stem fli&t augers. Auger refusal was again met at shallow depth. On May 1 1 and 

12, 1998, a total of nine soil test borings were dnlled in 43rd Avenue and the well site with a truck- 
mounted APllOO Becker Hammer drill using air to return cutting to the surface. Detailed 

information regarding the borings and samples obtained can be found on an individual Log of Test 

Boring prepared for each drilling location. 

Laboratory testing consisted of moisture content, dry density, grain-size distribution and 

plasticity (Anerberg Limits) tests for classification and design parameters. Compression tests 

were performed on a selected ring sample in order to estimate settlements and determine effects 

of inundation. Remolded swell tests were performed on samples compacted to densities and 

moisrure contents expected during construction. Laboratory resistivity, pH and sulfate tests were 

also conducted for corrosivity analysis. All field and laboratory data are presented in this appendix. 
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I 43th Ave. & Southern 
Water Level 

Date Deoth Hour Phoenix, Arizona 
a 

i 27' 2:30 p m  
5-18-98 . 

5-12-98 35' 10:oo a m  



T - - 
?I Rig T./pe:  CME-55 ! 

.U Bor~ng Type: Hollow Stem Auger 1 
w 1 a 

a a Surface Elevation: NIA f l ? J l  p 1 1  I o Visual Classification 

O ' m ,  

Very Stiff to Stiff Brown SANDY SILT 
(ML-Moist) 

Weak Calcareous Cementation 

. . . . . . . . . .._ .... _,_ ..,  __.._..._ ._ ...,.. _..__.._ 

Very Dense Brown WELL GRADED 
SAND (SW-Moist) with Little Gravel - 

17 
Auger Refusal on Cobbles 

PRELIMINARY 

3oJ ' 
Boring Date: 3-1 2-98 
Field Engineernechnician: K.Gravel 
Driller: B. Freeman 
Contractor: Heber Mining Storm Water Detention Basin 4 

Water Level 
43th Ave. & Southern 

Phoenix, Arizona 

I Project No.: 980172SA 
Z 
'g 

Date D e ~ t h  
Dry 

Hour 



Contractor: Heber Mining 

Boring Date: 3-1 2-98  
Field EngineerKechnician: K.Gravel 
Driller: B. Freeman 

Storm Water Detention Basin 
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Log of l est Boring Number: B- 2 

I 43th Ave. & Southern 
Water Level 

I Phoenix, Arizona 

I Project No.: 980172SA 
z 
g 

Date O e ~ t h  
Dry 

Hour 



I 

- 
. Rig T / c e :  CME.55 , . C 

Y 
. \ 

,! Bor~ng Type: ~ o l l o w  Stem Auger " 
5 Surface Elevation: N IA  

g 5 i i es~s tance  

f 
o Visual Classification 0 0 25 

Very Stiff Brown SANDY CLAY SILTY 

2.5 

4.5 

5.5 

11.0 

16.0 

Phoenix, Arizona 

Project No.: 980172SA 

I Water Level 

S-1 

BS-2 

RS-3 

S-4 

S- 5 

Boring Date: 3- 1 2-98 
Field EngineerKechnician: K.Gravel 
Driller: 6. Freeman 
Contractor: Heber Mining 

CLAY (MLICL-Moist) w ~ t h  Weak I 

Calcareous Cementation 1 

- - 

7.0 

Medium Dense Brown SILTY SAND 
ISM-Moist]  w i th  Fine Layers i f  Clay 

-- 

-- 
-- 

-- 

-- 
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. Log of Test Boring Number: 0- 3 

Storm Water Detention Basin 4 
43 th  Ave. & Southern 

10- 

15 -  

n 
5 - 

Date Depth 
Dry 

-- 

-- 

:'. 

,. 

;,: 

Hour 

a - 
i 
i 
i 

w i th  Litt le Gravel 

1 1.9- _ _ _ _ _ _  . . . . . . . . . . . . . . . . . . . . . .  
~ u g e r  Refusal on  Cobbles 

2 5  

I 

30 

PRELIMINARY 

-- I 

- - 

- - 

I 

1 

v 

I 
I 
I 
I 
I 
I 



- - - 
3 R I ~  Type :  C M E - 7 5  I 

Boring Type: w 
Hollow Stem Auger r 01 

Surf ace Elevation: NIA 5 $1 i 
$ & I !  
tl I 1 1  Visual Classification 
0 . . . ,  

I 
i Brown SILTY SAND (SM-Dry) 

, I  

Brown WELL GRADED SAND (SW-Dry) 
with Trace Cobbles 

* 
* 

- - - - -  - -  - - - - ,, - - - - - -  - -  21 
RSfusal on Cobbles 

PRELIMINARY 

Contractor: Heber Mining 

Boring Date: 3-25-98 
Field Engineernechnician: K. Gravel 
Driller: J.  Carter 

SPEEDlE 
AND ASSOCIATES 

Log of les t  Boring Number: B- 4 

Storm Water Detention Basin 

43th Ave. & Southern 
Water Level 

Phoenix, Arizona 

Project No.: 9801 72SA f 
Date D e ~ t h  

Dry 
Hour 



W W N - '  TEST PIT NUMBER 



CONSOLIDATION TEST 

STRESS, psf 

BORING 8- 2 

SAMPLE No. RS-1 

1 Sample inundated at end of test at 2200 p ~ f  



MOISTURE-DENSITY RELATIONS 

PROJECT: Flood Detention Basin 
PROJECT NO.: 980172SA 

LOCATION: 43rd Ave & Southern SEC 
DATE: 311 2198 

BORING NO.: 0- 3 SAMPLE NO.: BS-2 SAMPLE DEPTH: 

i 
4.50 1 

_ METHOD OF COMPACTION: ASTM D698A - 

LIQUID LIMIT: 24 PLASTIC LIMIT: 2 0  PLASTICITY INDEX: 4 -- - 

CLASSIFICATION: CL-ML ASTM SOIL DESCRIPTION: SANDY SILTY CLAY 

MOISTURE CONTENT (%I 

I 
SPEEDIE 
AND ASSOCIATES I 





PHASE Ill - 43rd Ave & Huntington Drive SD Exists 

Broadway Road ---. .--- .-l- 
.I- _-- 

I ;-year System W, TW @ 101 3.0 (SD Outlet) 

43RD AVENUE 

I I .- ._ P-6 _ _ _  Southern _ __ Avenue .. 
~ _. . _ . . .. . 

-- -. - - . - - - - - - - -. -. . 1 

I ~ Huntington Drive 
1-5 

l-3 I I 
1- 1 p-4 

I rI- L' Outlet I 

42nd Ave 

Mar~copa County 

0 Haaslad Mellrods. I I I C .  3 7  Brookslda Road W;llarl,u~y. C I OLi708 USA (ZIH) 755-l( i( i( i  

1-4 P-3 
p-5 

1-3 



43rd Basin Collection System 

:, kngWHrd aveViydraulicsU~ntnylOr~ st111 Marlcopa County S I ~ ~ I I I I ( ~ A I ~  v I !B [l!,lil 
1 ) 1 / 1 ~  19,- I I w a d  US, I I I ~  U r o ~ ~ l < ~ a ( ~ e 1 b u ~ O C i 7 ~ ~ ~  (2I))IBS-1Yt- I - - ll.~ll-l - 

U.S. 
Invert 
Elev 
(fi) 

1,011.14 

1.010.60 

1.009.80 

1,003.40 

1,003.28 

1.002.76 

#of 
Sections 

1 

1 

1 

2 

1 

1 

D.S. 
Node 

1-4 

1-5 

MH 4 

MH 5 

MH 6 

Outlet 

D.S 
HGL 

(A) 

1.021.48 

1.020 35 

1.019 75 

1.014.61 

1,013.36 

1.01300 

U.S. 
Node 

1-3 

14 

1-5 

MH 4 

MH 5 

MH 6 

Pipe 

P-3 

P-4 

P-5 

P-6 

P-7 

P-8 

Section 
Size 

66 inch 

66inch 

66inch 

30inch 

66 inch 

66 inch 

D S. 
Ground 

Elev 
(n) 

1,021.50 

1,021.00 

1,022.60 

1,021.00 

1,021 00 

1,023.10 

Discharge 
@fa 

123.00 

123.00 

123.00 

123.00 

123.00 

123.00 

D S 
Invert 
Elev 
(fl) 

1.01060 

1.009.80 

1.009 06 

1,003.28 

1,002.76 

1,002 66 

Length 
(n) 

540.00 

660 00 

198.00 

120.00 

623.00 

82.00 

Vel 
(Ws) 

5.18 

5.18 

5.18 

12.53 

5.18 

5.18 

U.S. 
HGL 
(n) 

1,022.21 

1.021.23 

1,020.02 

1.017.31 

1.014.20 

1,013.1 1 

U S. 
Ground 

Elev 
(n) 
1.023.00 

1,021.50 

1,021.00 

1,022.60 

1.021.00 

1,021.00 



- - - - - - - - - - - - - - - - - -  Beginning Calculation Cycle - - - - - - - - - - - - - - - - - - -  
Discharge: 123.00 cfs at node 1-3 
Discharge: 123.00 cfs at node 1-4 
Discharge: 123.00 cfs at node 1-5 
Discharge: 123.00 cfs at node MH 4 
Discharge: 123.00 cfs at node MH 5 
Discharge: 123.00 cfs at node MH 6 
Discharge: 123.00 cfs at node Outlet 
Beginning iteration 1 
Discharge: 123.00 cfs at node 1-3 
Discharge: 123.00 cfs at node 1-4 
Discharge: 123.00 cfs at node 1-5 
Discharge: 123.00 cfs at node MH 4 
Discharge: 123.00 cfs at node MH 5 
Discharge: 123.00 cfs at node MH 6 
Discharge: 123.00 cfs at node Outlet 
Discharge Convergence Achieved in 1 iterations: relative error: 0.0 
**  Warning: Design constraints not met. 
Warning: No Duration data exists in IDF Table 
Information: P-8 Surcharged condition 
Information: P-7 Surcharged condition 
Violation: P-7 does not meet minimum slope constraint. 
Information: P-6 Surcharged condition 
Information: P-5 Surcharged condition 
Information: P-4 Surcharged condition 
Information: P-3 Surcharged condition 
- - - - - - - - - - - - - - - - - - - - -  Calculat-ons Complete . . . . . . . . . . . . . . . . . . . . . .  

** Analysis Options ** 
Friction method: Manning's Formula 
~ydraulic Grade Convergence Test: 0.001000 
Maximum Network Traversals: 5 
Number of Flow Profile Steps: 5 
Discharge Convergence Test: 0.001000 
Maximum Design Passes: 3 

- - - - - - - - - - - - - - - - -  Network Quick View . . . . . . . . . . . . . . . . . . . . . . . .  

1 Hydraulic Grade I 
Label I Length I Size I Discharge I Upstream I Downstream I 
P-3 540.00 66 inch 123.00 1,022.21 1,021.48 
P - 4 660.00 66 inch 123.00 1,021.23 1,020.35 
P-7 623.00 66 inch 123.00 1,014.20 1,013.36 
P-5 198.00 66 inch 123.00 1,020.02 1,019.75 
P-6 120.00 30 inch 123.00 1,017.31 1,014.61 
P - 8  82.00 66 inch 123.00 1,013.11 1,013 -00 

Pr1)~ac:t I llla: t~unl~ngdon SD I3fojt:t,l LIWJIII~~OI b11~ 11.1t;l A I I~IB,,, 
s \a11g\431d aveU~ydraul~csV~r~tr ,y lOr~.sln~ Matlcopa County SI<~IIII(:A~ I v 1 5 1 I ! A I I  

01/12/99 09:21:51 AM Q Haestad Mell~ods. Irlc:. 37 H~ookslde t ic~ad Waterbury. C r  06708 USA (203) 755-16bti I'.rgu I ul L 



I - - - - - - - - - - -  Elevations - - 
Label ( Discharge ( Ground 1 Upstream HGL ( 
1-3 123.00 1,023 .OO 1,022.23 
I - 5 123.00 1,021.00 1,020.35 
MH 5 123.00 1,021.00 1,014.61 
1-4 123.00 1,021.50 1,021 -48 
MH 6 123.00 1,021.00 1,013.36 
MH 4 123.00 1,022.60 1,019.75 
Outlet 123.00 1,023.10 1,013 .OO 
Elapsed: 0 minute ( 6 )  1 second(s) 

- - - - - - - - - - - - - -  I 
Downstream HGL I 

1,022.21 
1,020.02 
1,014.20 
1,021 -23 
1,013.11 
1,017.31 
1,013.00 

\el,y\43rd aveU~ydraul~csU~ntr~ylOn st111 Mi r~~copa  County S~OII IS~.AI  I v I !, 1 1 ' , t 1 1  

1"hjt: 1 1 8 1  : 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

I N  COOPERATION WITH THE C I T Y  OF PHOENIX 

PLANS FOR THE CONSTRUCTION OF 
43RD AVENUE DETENTION B A S I N  

FCD PROJECT NO. 1170230 
FCD CONTRACT NO. 99-04 

MARICOPA COUNTY 
Not to Scole 

I 

V I C I N I T Y  MAP 
Not to Scale 

100% SUBMITTAL 

PRELIMINARY 
NOT FOR 

CONSTRUCTION 

. . dgn\phase3\43p3c~.dgn Mar. 10,1999 08 . 11 . 5/ 

APPROVALS: 

UARICOPA COUNTY DATE 
ENV I R O N N N T A l  K R V  I CES 
Of P A R T Y  NT 

C I T Y  OF PHOENIX 
STREET TRANSPORTAT ION OEPARTYNT OAT€ 

W B D  W W  UDMNO BY: 8 
11 CHIEF ENGINEER AND 

GENERAL MANAGBR 

II . W A R D  OP DIRECIWU OP 
THE FWW CONTROL DI!SRlCT 

PULTON BROCK - CHAIRMAN 

DISTRICI' 1 PULTON MOCK 
DISTRICX 2 DON STAPLEY 
DISTRICT 1 ANDY KVNASEK 
DISTRICT 4 JAN BREWER . 
DI!SRICl' 6 MARY RWE WILCOX 

i )  



STRUCTURAL NOTES: I 
1. ALL CONSTRUCT ION SHALL CONFORM TO MAG STANDARDS DETAILS. 

SPEC I F  ICAT IONS* DATED 1992. INCLUDING ALL REVISIONS THRU 1996. 

GENERAL NOTES: 
3 I n  E S T .  S U l M Y  W N l  

E S l .  S m V t Y  YOHIYNT .---- ----- E S T .  L -0 C Q s t O  CW9 L CUTTER WE M T .  210 T m  -A- 

1 * ALL CONSTRUCTION TJ BE PERFORNO ACCORDING TO APPL ICABLE MAG STANDARD 
DETAILS AN0 MAG SPECIFICATIONS. DATED 1998 AN0 THE ClTY Of PHOENIX 
ADD I T IONS AND DELET IONS THROUGH 1996. 2. DESIGN I S  I N  ACCORDANCE WITH AASHTO STANDARD SPECIFICATIONS FOR 

HIGHWAY BRIDGES. DIVISION 1. 15TH EDITION* 1992. 

- - -  I - - -  E S T .  COwCRElE fOCWUK - COP STO. MI. Pel230 
2. FACILITIES WHICH A X  NOT SPECIFICALLY LOCATED WITH ACTUAL HORIZONTAL AND 

VERT ICAL CONTROLS ARE APPROX IMATE AN0 TO THE BEST AVAILABLE INFORMAT ION. 3 -  REINFORCING STEEL SHALL CONFORM TO ASTM SPECIFICATION A615. GRADE 60. 

4. STRESSES - fs  = 24.000 PSI - GRADE 60  RE INFORC lNG STEEL. - - E S T N C  DTCn 

E m l N C  RAICITlON L M  I NOTE - PRIVATE. S U T  RNZR OR R.I.O.1 

t m T w  l u ~ m  SI~HIPPC 

3. EXISTING UTILITIES AND OTHER FACIL IT IES HAVE BEEN PLACED ON THE PLANS FROM 
FIELD SURVEYS* EXl iT lNG MAPS AND OTHER CURRENT PLANS WITHIN THE AREA OF 
THlS PROJECT. THE CONTRACTOR WILL DETERMINE THE EXACT LOCATION AND/OR 
ELEVATION OF EXISTING UTIL IT IES WHICH PERTAIN TO AND AFFECT THE 
CONSTRUCTION OF THIS PROJECT. 

ALL RE INFORC lNG STEEL PLACEYNT 
BARS UNLESS OTHERWl Sf NOTED. 

OlYNSlONS SHALL BE TO CENTER OF 

6. ALL RE INFORCING STEEL SHALL HAVE 2' CLEAR COVER UNLESS OTHERWISE 
NOTED. --n- w-- 

I 
E m T N C  WATER LEE / OLE 

[I-, E S T N C  WATER V I E R  L BOX 
4. TIN1 ( 2  1 WORKING OAlS PRIOR TO EXCAVATING* THE CONTRACTOR SHALL CALL FOR 

BLUE STAKES AT THE BLUE STAKE CENTER (PHONE: 602-263-1100). 7. STRUCTURAL STEEL SHALL CONFORM TO ASTM SPEC IF  ICAT ION A36. 
62 cmrw rw m v r r  
e Nw on RELOCATLO Cw mYIT BY COWTRUTOR I - - - - - - EmTW;  WATER VUVE OPERAlNC W T  ELEVAIlON 

- - +S- - - EXlSlNC SEWR LEE / SZE - E m T N C  urmOLc 

N W  w m O L E  -1 -- 
r- CATCH ~ C U T T E R  N E T  tLEnCTn TO SCYEI 

? - C A T C H ~ C I ~ R B ~ E T ~ E ~ ~ ~ T O K U ~ I  - U T O I  BIYlCIlRB L CUTTER m E T  (LENGln TO S U E )  

- -*r se -. cmr* s w ~ ~  mm I M 

5. THE CONTRACTOR SHALL OBTAIN ALL NECESSARY PERMITS PRIOR TO CONSTRUCTION. 8. ALL WELDING SHALL CONFORM TO THE REOUIRELENTS OF THE AMRICAN 
WELDING SOCIETY. STRUCTURAL WELDING CWE* REVISED 1996. 6. THE FLOOO CONTROC OISTRICT OR ClTY ff PHOENIX I S  NOT RESPONSIBLE FOR 

L IAB lL lTY  ACCRUED DUE TO DELAYS AND/OR DAMAGE TO UTIL IT IES I N  CONJUNCTlffl 
WITH THlS CONSTRUCIION. 9. DIYNSIONS SHALL NOT BE SCALED FROM DRAWINGS. 

10. CHASER ALL EXPOSED CORNERS '8; UNLESS OTHERWISE NOTED. 

11. CONCRETE CWRESSIVE STRENGTH SHALL BE 3.000 PSI MAG* CLASS A UNLESS 
NOTED OTHERW IS€. 

7. ANY WORK PERFORNO WITHOUT THE APPROVAL OF THE FLOOO CONTROL OISTRICT 
AND/OR THE ENGINE€,? AND ALL a K  AND MATERIALS NOT I N  CONFORMANCE WITH 
THE SPECIFICATIONS I S  SUBJECT TO REMOVAL AND REPLACELENT AT THE 
CONTRACTOR'S EXPENSE. 

8. THE ENGINEER WlLL JETERMINE THE NU)rBER AN0 LOCAT ION ff THE REOUIREO 
COWACTION TESTS FDR STRUCTURE BACKFILL. 

/SECTION LETTER 
OR DETAIL NUMER 

- CEW PPE COR STORY ORm OR R R W I D N  LEE 9. TRAFF l C  CONTROL SHALL BE MAINTAINED I N  ACCORDANCE WITH U.A.G. SPECIFICATION 
401. PART V I  OF THL MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES t 1988 EDITION 
INCLUDING REVISION 3 DATED SEPTEUBER 31 19931. 

E m T N C  WCRQK)IIM C Y * E  TELEVISION 

E S T N C  WCRCROIEO LLECTac 

E m T N C  WCRQK)IIM TELERlON WCTS (SPEQY ~ R I  

c m 1 N G  W Lme / tm 

E m l N C  WCRCROIEO TELERlON C a E  

CXfSlNC STREET SIGN 

ErnTNC 1 R Y C C  SIGN 

E S T N C  Uttlll WLC 

E S T N C  C E K t  

E ~ T N C  woo0 r c N a  

L S T N C  (G LLW( CEWQ 

W BOX 

O O * r W ~  

10. CONTRACTOR SHALL REPLACE PAVEYNT TO THE EXISTING GRADES SHOW ON 
THE PLANS. 

\SHEET NUM~ER 
TO LOCATE 

11. EXACT POINT OF MATCHING TERMINATION AM) OVERLAY WlLL BE DETERMINED I N  
THE F IELO BY THE ENGINEER. 

12-  NO JOB WILL BE CONSIDERED CWLETEO UNTIL CURBS* PAVELENT AND 
SIDEWALKS HAVE BEE.Y SWEPT CLEAN ff ALL DIRT AND DEBRIS. 

13. PRIOR TO F INAL APPPOVAL AND ACCEPTANCE Of THE WWtK* THE CONTRACTOR 
WlLL BE REQUIRED TO CLEAN ADJACENT (OFF-PROJECT) ROADWAYS USE0 DURING 
THE COURSE OF CONSTRUCTION. 

INDEX OF SHEETS 

SHEET NO. 1 1 TLE - UTILITY NOTIFICATION 

1 COVER SHEET. b VICINITY MAP NO COMPANY cc!wu 
2 GENERAL NOTES b INDEX OF SHEET 
3 DEuOCITION PLAN --- --- ---- ------ --- ---- 
4 GEOYTRIC LAYOUT 
5 BASIN GRADING PLAN 
6 CUL-DE-SAC d 

7 
. II P A M V N T  CCNTCR LEE wO OR W N T  LEE 1 € *H) I OR C I 

ABRFVIATIOG 
CSTR CONSTRUCT l ON 

4 0 
TELER(OE RISER 

3 EJ WATER SERvlCE BOX 

4% LD fPY( 1s (On UTLITESI - 

DESC 
ED 
F OC 
G 
OHE 
P 
PC 
P/L 

DESCRIPTION 
EOUAL 
F IBRE OPT lC CABLE 
GUTTER ELEVAT ION 
OVERHEAD ELECTR lC 
PAVEMENT ELEVATION 
PAGE 
PROPERTY L l NE 

ENRGENCY SPILL KAY PLAN 
7 SANITATION SEWER PLAN 

8 - 1  0 SPILLWAY PLAN 6 DETAILS 

P m T  BENCHMARKS 

BRASS CAP 
OUTLET STRUCTURE PLAN 6 DETAILS 
BASIN CROSS SECI' IONS 
STORM DRAIN PLAN 6 PROFILE 
NORTH 6 SOUTH INLET STRUCTURES 
CONNECTOR PIPE PROF ILES 
SPECIAL JUNCTlOtl STRUCTURES DET 1 & 2 
LANDSCAPE b IRR 1CAT I ON PLANS 

INSTERSECT ION 43RD AVE b SOUTHERN AVE 
EL =1020.84 

l R Y C C  YCHIL B O X  t PLATE CENTERL INE 
PRV PR l VATE 
SPG SPAC I NG 
UG T UNDERCROUNO TELE CABLE 
TBM TEWORARY BENCHMARK 
TC TOP OF CURB ELEVATION 
TW TOP OF WALL 

- -  

GENERAL NOTES 
:kdgn\phase3\SH1 L - 2 - P3.DGN M ar. 10, 1999 0849 . . . . 0/ 







. . I I REMOVE ( ] 

REMOVE PlPE PLUG 

0 CONSTRUCT 0 
INSTALL NEW STORM SEWER P lPE  

lA@TER LENGTH 
NO. STATION TO STATION INCHES FEET 

0 1 5 6 + 3 0  7 2  8 1 

@ CONSTRUCT OUTLET STRUCTURE 
(SEE SHEET 11 d 1 2 )  6 0  CY 

@ l NSTALL 2 "  0 I A 1 NSTRUMENTAT l ON 
CONDUIT WITHREADED END CAP* 
(SEE SHEET 11 b 1 2 )  116  LF 

@ CONSTRUCT INLET SPILLWAY. 
(SEE SHEET 8. 9 d 1 0 )  

5 INSTALL STEEL HANDRAIL* 322  L F  lo (SEE SHEET 9 d 1 0 )  
@ PLACE DUMPED R I PRAP. 457 CY. 

(SEE SHEET 8 1 
@ CONSTRUCT MASONARY FENCE. 1647 LF. 

EXCAVATE OETENTION BASIN 
223.279 CY 

PRELIMINARY 

CONSTRUCTION 

BASIN GRADING PLAN 





CAUTION: OVERHEAD 
ELECTR l C 

15' SEWER ESMT 
MAINTENANCE ROAD 

- - - 
... ... ... ... I . .  

1 0 REMOVE 0 
REMOVE SEWER PLUG I ) .  

0 CONSTRUCT () 

I a INSTALL 8 "  SANI TAR* SEWER. 
928 LF 

I CONSTRUCT SEWER MANHOLE PER 



I 99'-1" 
1 1 5 '  . , 5 ' ,  L I M I T S  OF GRADING 
I 

- 
I - 

I 
I - ,Jib l N SP 1 LLWAY m 

SEE DRAIN STA 5 + 5 0  DETAIL*  SHT 9% 
#4@12" ttfi@l 2 "  

i EL 1 0 2 5 . 6 0  
- ' ]  

I F l N 1 SHED GRADE 
1 7 # 4 @ 1 * "  /'cL 

#4@12" 

i BASIN BOTTOM 

LI 
j ~ 

. M I R T H  8 SOUTH WALL ELEVATION 2 

1 NTS REW gv DATE 
PUKW) CONTROL DISTRICT 

OP MARH=OPA COUNTY 
BNOINEERINO DIVISION 

31 43RO AVENUE OETENTION BASIN 
FCO PROJECT NO. 1170230 

90% SUBM I T TAL 
, \* BY DATE 

0 E W ; M D  K V H  0 2 /  18/S 
PREL l U l NARY ORAWN F C 02 /18 /S  

NOT Fm CHECKED UPL 
CONSTRUCTION 

SPILLWAY PLAN I ELEVATION 
dgn\phase3\SPILWAYl UGN Mar. 10, 1999 08 . . 50 . . 20 



I Q 
311~10" 3" DRAIN PIPE @ 8'-0" OC 

I SLOPE I/$ PER FOOT (TYP)  
! 

I ! 
! 
! 1 ' -0" ABOVE F l N l SHED 
! FLOOR ( TYP)  

15'-11" 

1 I -01,; 7 € 4  SPG @ 41-3. 
! 

a > w 

I ! - ! 
! 

I 
I SACK AT EACH DRAIN LOCATION 

SECT i ON DRAIN DETAIL 

I 
SCALE : I,; = 1 ' -0 NTS 

Q Q 

31'410" 

I 1 

! 
! 
! 

7 ! 

15'-11" 
EL 1021.50 

7 Ed SPC @ 4'-3. EL 1019.00 

! 
! 

I 
EL 1014.30 

T i 

SECT I ON 
SCALE: l.4" = I ' -0 SECT ION 

NTS 

#4 CLOSED TIES 

S6 BARS 

BASE SLAB RE INF 
(TYP) (TYP) 

SECT I ON 
SCALE: I#$ = 1'-0 

m 

I 
i 

3 
2 
1 

9 Y  OATE 
PUK)O CONTROL m I C P  

OP MARICOPA CWNm 
BNOINBBRINO DIVISION 

MIDDLE BLOCK D E T A I L  . 4 3 R 0  AVENUE OETENTION B A S I N  
FCO PROJECT NO. 1 1 7 0 2 3 0  

SCALE: ''2" = 1 ' -0 -AB RE l NF 9 0 %  SUBMITTAL 
(TYP) A , ,  BY 

END BLOCK DETAII, 
OESK;N€O K V H  

PREL IUINARY DRAWN FC - NOT Fm CHECKED U M  

DATE 
IZ/JO/9I 
12/30/91 

SCALE: = 1 '-0 CONSTRUCTION 

SPILLWAY DETAILS 
~~\~M-WAY~.UGN Mar. 10,1999 08 . . 50 . . 40 



S E C T  I ON 
SCALE: ''2" = 1'-0 

m D E T A I L  - - 

NTS 

VERTICAL POSTS EQUALLY SPACED - ,  - VERTICAL POSTS EQUALLY SPACED - 
8'-0" MAXIMUM 8'-0" MAXIMUM * 1 1 "  
POST AND RAILS 2" - LONG RADIUS 
2" STEEL PIPE (TYPICAL) / ELBOW (TYP) 

\ A 
GRIND 

COPE ENDS SMOOTH -STEEL HANDRAIL 

(TYPICAL) ) A C. 

Q' > 
\ 

TOP OF RETAINING WALL TOP OF RETAINING WALL 
1 

1 t -- 
I I 1, 

ro 
,I l a  

f RETAINING WALL 
ANCHOR CONNECTION 

A 

a ill, 
I. I SEE DETAJL A 

POST HOLE I I ? 
. I  1 4  h 

ANCHOR DETAIL ' I  I 
FOR ALONG I I  a RETAINING/ 

ALL HANDRAILS TO BE PAINTED PER END OF BASIN U a WALL 
PROJECT SPECIAL PROVISIONS. 

d T 

". 1 H A N D R A I L  E L E V A T I O N  
NTS 

CONSTRUCTION 

. . . . gn\phase3\spllway3.dgn Mar. 10, 1999 08 51 00 



I LONG RAO I U S  BEND. PVC 

2 "  CALVAN l ZED 

I 10" 5'-ON 10" 
--c 4 

I L I M I T S  OF SECTION M-M 

I 
I I -l I 

6 "  ( T Y P )  I 

-1 
-- 

6 .1  
I 
I 
I I J 

I-------- I 
I 
I 
I 
I 
I 

66" BELOW EL 1010.00 I 
I 
I 
I 
I ELEVAT 1 ON 
I cD 

10"l - ACCESS BARRIER/TRASH RACK - 
I 

NTS 

I 

E 5138.62 

4 3 R O  AVENUE O E T E N T I O N  B A S I N  

PREL l MI NARY DRAWN FC 02/26/9 
NOT F a  M C K E D  MAL 

CONSTRUCTION 

3rd AveWgn\phase3\outdtl.dgn Mar. 10, 1999 08 . 44'20 . 

PLAN V I E W  
NTS 



Z SEE SHEET 13 FOR 
CU VAR l ES - l 10" GRATE DETAIL 4 Ic-- 

PROV l S l ONS FOR 
F I N I S H  REQUIREMENTS 

SCALE: 1 " = 1' -0"  

I ELEVAT l ON 

THREADED END CAP 

BASIN FACE 

LONG RADIUS BEND. PVC 

N0TE:PROVIDE COUPLINGS AND ADAPTERS AS NECESSARY 

INSTRUMENTATION CONDUIT 
ELEVATION D E T A I L  

NTS CONSTRUCTION 



II 'l{x3'9" BARS 

n 

' t i x 3 ' 9 "  BARS L 
PANEL D E T A I L  

NTS 

P L A N  V I E W  OF P A N E L S  
NTS 

SECT l ON 
SCALE: '8; = 1 ' - 0 "  2' -9'8; PANEL 

1 ,'#i 

' 8 j x 4  " ANCHOR BOLT 
ONE AT EACH CORNER 
AND ONE IN THE MIDDLE 

',$x4 " 
ONE AT 

ANCHOR BOLT fl 1 
AND ONE I N  THE MIDDLE 1SL 

SECT I ON 
SCALE: 1'8; = 1 ' - 0 "  

FOR ANCHOR BAR 
b MISC.  DETAILS 

SECT I ON 
SCALE: l l , j = l l - 0 "  

OP MARlCOPA CWNTY 

FCO PROJECT NO. 1170230 

J/02/9 
3/02/9 

CONSTRUCTION 

I OUTLET CRATE OETNL 





STA 47.61.50 
IFD BC IN HH 

I .-1----1-11 ... ... -f-.----,rs +J' /I""" I ... -. ... ......................... ... I.. ... ; .................. ...................................... - - - - -,..- 
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2 -2"  DIA X 8' 
DRIVE STAKE 
WISTUREED 

T B E  3TAKES. 
4* INTO FIRM 7 

IR' ID. RUeBER TIE LOOPED WlTH 
12 GA. WIRE. MAINTAIN 4" ID. LOOP 
WIN. FOR TREE. USE I2 GA. DOUBLE 
S T M D  GALV. AWEALED WIRE TO 
TIE DOUN TREE LOCATE TIE ABOVE 
FIR3T SCAROLD bCL4NCHE3. 

2. DEEP UlATERlffi BASIN 
WALL BE GENTLE AND W F M  
THROUGeKXlT WTH NO OBTWSIVE 
EDGES. (BASIN TO BE 8'-0" IN DIA.) 

D E W D  GRANITEINW 

FINISH GRADE 

PLANT TABLET SET 6* DEEP 
(SEE SPECS) 

BACKFILL mlx (SEE m c s )  

NATIVE SOIL 

,,. ,,"' ..... . '  \ 

FOF3l T E E  WELL BY 
D I V I D M  SOIL EQUALLY 
ACROSS SLOPE 

4' CONtRElE HEADER 
IL?" RADIUS, f (CLASS B CONCRETE) 

WITH EXPANSICN JOINTS EVERY 30 '  0.C 

SEE~ETAIL 2, THIS 6CIEET. FOR 
S T M M  AND PLANTING KEQJI-TB. 

TEE F'LA4Tffi ON SLOPE 
NTS 

TREE PLANTMG 1 STAKING 
NTS 

CGNCETE HEbEWDECCMPOSED GRANITE 
NTS 

/- 
CONCaTE HEADER 114" MINUS MIALAPAI RED 

STABILIZED DEtCrlP04ED 
W I J E  PATH / f 

1/4" MlM19 WALAPAI RED 
STABILIZED DECOtrPOSED 
GRLINllE PATU 

/'- 

114" HMW WALAPAI RED 
STABILIZED DECOHP04ED 
GRANITE PATH . 

DG OR NATIVE SOIL FINISH G W E  

8" DEPTU OF 
IMPORTED T O P  SOIL 

WALL FooTIt-45 

NOTE AR!EA3 OF 'BTABILIZED* DL. 
TO BE 3" DEEP. 
A B A S  OF STANDA- D L .  TO BE 2" DEEP 

NATIVE SOIL 

STABILIZED DECCWOSED GRANITE PATH 0 CCNCETE HEADER CIU WALL, DECCWOSED GRANITEMATIYE WIL 

4 1r - 0. 
NTS 

b 

TUFF 
NTS 

PICNIC TAME n w x n m D  BY 
W 4 , W  VALLEY. MWEL NO. e535, 
HcVSICAP ACCESSIBLE. FRbHE TO 
be BROJN M COLOR PLAbTIWL 

LOCAN SIMPSON DESlCN INC tvp3""' 
I I I I 

w. I  VISION I BY I DATE 

FLOOD CONTROL DISTRICT 

W A D A  6tRUCTURE 
HWACTUIIED BT 
80 bc(ELlER PRODUCT6. 
MOEL NO. a-ul2, bRCNtE 
E.( tOLm MSTALL PER 
wANICeTUIIER3 
RE-ATIU46. 

CONCRETE SLAB 
NTS 

RPMADA 5TBK;W 
NTS 
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lWVE FINISH G R A D E  I N  GRAVEL 

-FINISH GRAOE. 

CITE VUVE. INSTALL 
2 Y U E  AOVTDRS. 

I a n  IC&T I o n  u 4  la I*. 

6' LAVER OF CE4 GR4VEL 
U I Y  I W. FT. MATERIAL. 

GATE VALVE 
nt l 

CVC SCH a0 N I W L E  
I LEWCTM AS RfWIRZDl 

CVC SCW 40 EL 
?VC SCH 40 STMET LL 

?VC L ITEMU P l r t  

\ L C V C  SCH 40 TEE OM EL 

CYLESISc"rn'~PRkfI~~~ 

POP-UP ROTOR 
@sw 1 NG Jo lNT ASSEMBLY nt. 

DRIP VALVE ASSEMBLY 
ntm 

I . I  

PVC LAlEmAL PICE 1 -PVC SCH. 
LATEIIIC .... t 

MULT I -OUTLET EMITTER ASSEMBLY 
nt. 

CVC U l l l W C  

SM. 80 N l m c  I 2- I~U( LENGTH. 
HIDOENI W SCU. 4 0  EL 

REMOTE CONTROL VALVE ASSEMBLY @( TURF SYSTEM) ntm 
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6' CIRCWLM 

BOLT CCW LOtKlNG CWER 

u 
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(SEE SPEC- 

%' SLIP r %' 
YHT W T E R  W /  FHl UP 

i .  4 
FLEX M X E  GRAVEL 

r FINISH 

- 
GRADE 

--------40 ELL 'SXS 

EMITTER LATER4 

FLUSH END CAP 
nt. 




