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This technical memorandum has been prepared as you requested during our . 
ADOT monthly meeting held February 8, 1988 for the Estrella Freeway Route 

- Location Study. 

General 

As described in our previously submitted reports, the Cotton Lane section 
o f  the proposed Estrella Freeway is impacted by sheet flow runoff 
originating primarily from agricultural fields 1 ocated upstream to the 
west for the portions of the proposed alignments'north of Interstate 10 
and upstream to the east and west for the portions of the proposed 
a1 ignments south of Interstate 10. 

The alignment segments extending between Interstate 10 and Bell Road 
present a challenge in the preparation of an acceptable drainage design. 
This is the result of a lack of readily available, logical downstream 
points of drainage concl usi on having adequate capacity for interfacing of 
drainage improvements associated with freeway construction. Under 
existing conditions, sheet flow runoff simply passes southeasterly across 
the a1 ternative freeway a1 ignments with various diversions and 
concentrations of flow occurring a1 ong segments of Cotton Lane, a1 ong 
local irrigation ditches and berms and at arterial street intersections. 
Drainage facilities downstream to the east of the a1 ternative a1 ignments 
are either inadequate or non-existent with respect to their ability to 
control sheet flooding. 

The a1 ignments extending south from Interstate 10 to SR 85 generally . 

reside in a topographically low area (or depression), and it becomes 
necessary for intercepted drainage flows to be coll ected and accumulated 
along the a1 ignments and conveyed south for eventual discharge into the 
Gila River, roughly 1.25 miles south of SR 85. Since the alignments 
generally extend southward a1 ong the topographic depression within the 
area and, given the proximity of the Gila River as a logical point of 
outfall, the drainage design alternatives, though expensive, are 
reasonably straight-forward south of Interstate 10. 

Thi s technical memorandum compares sel ected overall drainage design 
concepts for the Cotton Lane section of the Estrella Freeway for your 
review and consideration. The drainage design concepts presented herein 
have been referred to in our recent meetings as the "pass-thru", 
"cant i nuous channel ", and "continuous channel with on-1 ine detention" 
concepts. Also, per your request, a brief discussion is provided with 
respect to drainage design considerations for the interim roadway. 
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"Pass-ThruM Concept 

The "pass-thru" drainage design concept has been represented to date as 
the preferred drainage design associated with the various a1 ternative 
freeway alignments. The "pass-thru" concept simply attempts to allow 
existing drainage conditions to prevail downstream of the freeway 
a1 ignments after freeway construction. 

For the freeway alignments north of Interstate 10, sheet flow runoff 
entering the freeway corridor from the west is presently intercepted and 
collected within Cotton Lane (which is typically a depressed roadway) or 
along ditches and berms to the east and is conveyed southerly to arterial. 
street intersections. At most arterial street intersections there is an 
abrupt rise in grade which results in the eastward diversion of collected 
drainage flow and subsequent continued conveyance to the east within 
arterial street rights-of-way. Downstream to the east, the arterial 
street rights-of-way generally have a very limited capacity, and collected 
flows will spill into adjacent fields to the south and resume a sheet flow 
condition. Presently, the streets and properties downstream to the east 
of the freeway alignments are subject to a high potential for flooding at 
various shallow depths. 

The "pass-thru" design concept consists of the construction of interceptor 
channels along the west side of the freeway alignments to intercept and 
convey sheet flow south to appropriate arterial street intersections. 
Generally, these collected flows will be drained into proposed detention/ 
retention facilities for attenuation purposes and then conveyed easterly 
underneath the freeway a1 ignments in culverts. Culvert flows will be 
discharged into proposed channels that will transition, over a distance of 
several hundred feet from a 50-year design capacity to the existing 
capacity within arterial street roadway shoulders and ditches east of the 
freeway alignments. Hence, released flows are allowed to spread out and 
resume their natural sheet flooding conditions downstream to the east of 
the proposed freeway. 

Minor flood control benefits will be realized by virtue of the delivery of 
collected runoff into the detention/retention basins, however, due to the 
volumes of runoff present, actual peak discharge attenuation is not 
substantial. The main function of these facilities will be to compensate 
for additional runoff generated by the roadway surface itself and for 
reductions in watershed times to peak induced by improved conveyance 
resulting from the construction of upstream interceptor channels. 

South of Interstate 10, the drainage design is proposed to consist of 
interceptor and collector drainage channels extending southward along 
either or both sides of the freeway alignments with all runoff combining 
into one outlet channel that will extend south for delivery of all 
intercepted runoff to the Gila River. The 50-year outfall discharge is 
estimated to be roughly 820 cfs. Culvert crossings of arterial streets, 
driveways, and the freeway i tsel f are required a1 ong channel a1 ignments . 



The estimated construction cost for drainage improvements associated with 
the "pass-thru" concept, including right-of-way, is roughly $27 mill ion 
do1 1 ars. This drainage design concept is substantially less expensive 
than other concepts evaluated and is recommended as the most 
cost-effective a1 ternative. However, this concept offers 1 i ttl e benefit 
in solving an overall drainage problem in the area. Further, there is a 
potential for future liability to exist as a result of continued 
downstream flooding, even though the proposed drainage facilities will 
maintain or reduce the extent of downstream flooding from a technical 
perspective. 

"Continuous Channel " Option 
The "continuous channel" option provides a means of satisfying the 
drainage design requirements associated with the freeway while jointly 
providing a flood control solution to a regional drainage problem. This 
design option simply consists of the construction of a large interceptor 
channel to collect the substantial majority of runoff contributing to the 
freeway alignments and convey it south for ultimate outfall delivery into 
the Gila River. 

From Bell Road south to Interstate 10, a continuous channel would be 
constructed a1 ong the west side of the freeway a1 ignments, graduating in 
size as it extends southward to accommodate increasing accumulated flows 
originating from watersheds extending upstream to the west. Drainage 
crossings of all arterial streets and selected driveways and other access 
points would be required. The drainage system south of Interstate 10 
would correspondingly need to be enlarged to accommodate the accumulated 
flows from upstream watersheds north of Interstate 10 to create a primary 
drainage channel which would continue southward for delivery of all runoff 
to the Gila River. 

The total accumulated 50-year peak discharge at the Gila River would be 
roughly 9,352 cfs under the "continuous channel" concept, which compares 
with a 50-year outfall discharge of 820 cfs collected from local 
watersheds under the "pass-thru" concept. At the outfall point for 
drainage (the Gila River), neither of these discharges is expected to have 
an adverse downstream impact due to the capacity of the Gila River 
floodplain area and significant differences in times to peak for the two . 
systems (i .e., the Estrell a Freeway drainage improvements will discharge 
into the Gila River long before arrival of the flood peak for the Gila 
River itself). Lastly, under natural conditions, all collected runoff 
would eventually drain to the Gila River in the general area, but at 
slightly different outfall locations. 



On July 6, 1987 CBA staff met with the staff of the Flood Control District 
of Maricopa County (District) to discuss the Estrella Freeway alignments 
and re1 evant drainage design concepts under investigation. During this 
meeting, the staff indicated their desire to have a "continuous channel" 
option evaluated, due to the significant flood control benefits that could 
be derived by various pub1 ic and private properties and improvements in 
the area. CBA indicated during the meeting that prel iminary evaluations 
had resulted in a conclusion that the "continuous channel" option was 
significantly more expensive than the "pass-thru" design solutions 
presented. Staff indicated that the District may consider contributing 
towards the cost of drainage improvements in order to help make the 
"continuous channel " option feasible; however, they acknowledged that, at 
the staff level, they did not have the authority to commit funding. 
During the January 14, 1988 public hearing for the Cotton Lane section of 
the Estrella Freeway, I had another opportunity to discuss the drainage 
design with District staff and they reiterated their interest in the 
"continuous channel " option. 

We have estimated that the cost of construction of drainage improvements 
associated with the "continuous channel " option is roughly $48 mil 1 ion 
do1 1 ars, including right-of-way costs. 

*Continuous Channel with On-Line DetentionY Option 

This option is a variation of the "continuous channel" option which 
incorporates on-1 ine detention/retention facil i ties at Peoria Avenue, 
Cactus Road, and Waddell Road. Construction of these detention/retention 
facilities would slow the flood peak for the most distant portions of the 
watershed and correspondingly reduce their contribution to the overall 
downstream flood peak. Compared to the "continuous channel" option, 
construction of these facilities would attenuate the 50-year outfall 
discharge of the Gila River from 9,352 cfs to 7,071 cfs. This reduction 
in peak discharge would correspondingly reduce the size of the primary 
flood control channel, the size of drainage structures at street and 
driveway crossings, and the extent of right-of-way required for the 
drainage design. This reduction in costs for primary drainage 
improvements would more than compensate for the additional costs 
associated with construction of the detention/retention facilities. . 

The cost of drainage improvements associated with the "Continuous Channel 
with On-line Detention" option is approximately $41 million dollars, 
including right-of-ways costs. 

Interim Facility 

The interim facility would extend from SR 85 to Grand Avenue, including 
the portion extending northerly from Interstate 10 through the area where 
sheet flow conditions present the greatest difficulty in providing 
reasonable drainage design solutions to accompany freeway construction. 
Sheet flow conditions in this problem area inhibit the ability to 
construct drainage facilities that do not significantly alter existing 
downstream flooding conditions, unless sophisticated measures are employed 
such as those associated with the "pass-thru" concept. The "pass-thru" 
concept provides a 50-year return period level of protection, plus 
freeboard to account for greater storms and hydraulic irregularities. The 
cost of implementation of the "pass-thru" concept as stated previously is 
roughly $27 million dollars. 



A 1-year or 2-year return period event could probably be accommodated and 
a drainage design level of protection afforded for the interim roadway at 
a very minimal cost. This design concept would consist of minor grading 
along roadway shoulders and low flow cross drainage structures at 
intersections. The degree of drainage improvements suggested at this 
design level of protection would not be sufficient to significantly alter 
the natural sheet flow conditions, and thus, sophisticated channel and 
detention/retention facilities are not included. The cost of this minimal 
level of protection for the interim roadway has been estimated to be 
roughly $900,000 do1 1 ars. 

Unfortunately, in dealing with levels of protection between the 1-year or 
2-year event and the 50-year event, significant alterations to natural 
drainage conditions would occur that would need to be accounted for in 
design. By properly accounting for these alterations in drainage 
conditions, the cost of drainage improvements associated with the interim 
roadway would be significant. Thus, in our opinion, the "all or nothing" 
principal should be applied in evaluating a drainage design for the 
interim roadway. If drainage improvement costs are desired to be kept at 
a minimum, the level of protection should be kept at a minimum ( i .e, 
1-year or 2-year return period event). If a greater level of protection 
is desired, it is recommended that the drainage improvements associated 
with the sophisticated "pass-thrum concept be constructed now, as opposed 
to later, to avoid the obliteration and waste of expenditures associated 
with upgrading previously constructed facilities to a 50-year design level 
during actual freeway construction. 

Given the nature of sheet flooding conditions impacting this area, 
flooding of the interim roadway, though a nuisance and a maintenance 
problem, would probably not constitute a hazard to life and property due 
to the shallow depths and low velocities associated with this type of 
flooding. However, it would need to be understood that all weather 
emergency access might not be available via the interim roadway during 
extreme flooding conditions if a minimal drainage design solution is 
selected. 

Sumary 

This technical memorandum is being submitted for ADOT review, 
consideration and comment. The "pass-thrum, "continuous channel ", and 
"continuous channel with on-1 ine detentionm concepts are represented in 
plan view on the attached, reduced exhibits, and cost estimates for 
drainage improvements are provided for each of these options as additional 
attachments. 

cc: All task leaders 
Melinda Cuff, CBA 
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ESTRELLA FREEWAY 
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* * a  * a * *  r e * * *  

CHANNELS CULVERTS BR 1 DOES EXCAVATION R. 0. W DESCRIPTION ------------------------------------------------------------------------------------------------------------------- 

CHANNELS --- 1180.00 per cublc yard of gunlte (excluder axcavatlon) 
* *  CULVERTS --- PIPE -- $1.00 per Inch in diameter per linear foot 

BOX -- $300.00 per cublc yard of cement 
(Include8 wing wallr and rebsr) 

* * *  BRlDOES --- $60.00 per rquare foot of brldge cro8rlng 
* * * *  EXCAVATION --- 12.00 per cubic yard of earthwork 

* * * * *  RIGHT-OP-WAY ---  I ) denotes coat per acre Cb/t-+dh-.C*7+5 -, ,/7, ( n , l ,  O f ~  



ESTRELLA FREEWAY 
D R A I N A G E  COST 18tIMAtE8 FOR MILE 

a * *  *.** * * a * *  

C H A N N E L S  CULVERTS BRIDOES EXCAVATION R.0.W DESCRIPTION 

O R A N O  TOTAL F O R  W I L E  
--------J- 

CHANNELS --- S180.00 per cubic yard of gunlte (exclude8 excavatlon) 
* *  CULVERTS --- PIPE -- S1.00 par inch in diameter per llnenr foot 

BOX --  $300.00 per cub10 yard of cement 
(lncludea wlng wall8 and rebar) 

* * *  BRIDGES --- SSO.00 per rquare foot of brldge croratng 
* * * *  EXCAVATION --- $2.00 per cublc yard of earthwork 

**.** RIOHT-OF-WAY ---  ( ) denote* coat per acre 
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ESTRELLA FREEWAY 
DRAINAGE COST ESTIMATES FOR HILE 

• 0 **em 8.b.. 

CHANNELS CULVERTS BRIDOES EXCAVATION R.0.W DESCRIPTION ................................................................................................................... 
I I I I I I I ................................................................................................................... 
I I I I I I I 

TOTALS 115 2C 8 1 -) 3{2A73r l 0 I I 7 2,77 t3 I 
+ - -  ------.--..-.-....---- ! L - Z - Z ' . T ~ ~ ~ ~  ----- ,-z:-~J---= ----- d /  

L Y  6% 

GRAND TOTAL FOR WI L E  - - - - - - - - - - - - 4- - - - - - - -p - - - - - - - - - - 
CHANNELS --- 1180.00 per cublc yard o f  gunlte (excluder excavation) 

* *  CULVERTS --- PIPE -- $1.00 per lnch in dlemetar per linear foot 
BOX -- $300.00 per cublc yard of cement 

Ilncluder wing wsllr and rebar) 
* * *  BRIDOES --- $50.00 per rquare foot of brldpe crorrlng 

* * * *  EXCAVATION --- $2.00 per cublc yard of earthwork 
* * * * *  RIGHT-OF-YAY - - -  ( I denotes colt per acre 



. **. me**\ ***.. 
CUANYELB CULVERTS BRIO088 EXCAVATION R.0.Y DKSCRIPTIOY 

TOTALS 1 I 

ORAlD TOTAL FOR MILE 3 7 5  34L --------------/------------------ 

CYAYWELS --- S180.00 par cublc yard o f  Sunlto (oroludea oxcavmtlon) 
* *  . CULVERTS --- PIPE -- $1 .00  par lnob l n  dla80t.r par llnoar toot 

BOX -- 8500 .00  par oublo yard o l  oouont 
(lncludoa wlng wall8 mad robrr) 

*** BRIO088 --- 880.00 per aqumro foot of'brld~m c r o a r l n ~  
* * a *  LXCAVATIOW --- 12.00  par cublc yard of amrtbwork 

* * a * *  RIOnt-OF-WAY --- ( ) donotea coat per ocro 



ORAID TOTAL FOR MILE 

CYAYIELS --- S160.00 par cub10 yard ot #unit@ (oroludoo oxorvatton) 
CULVERT8 --- PIPE -- $1.00 por inch in dlmmotor par Ilno8r toot 

B O Y  -- 1300.00 por oublo yard or oomont 
(lncludoo wing wallo and robar) 

* * a  BRIDOKS --- SU0.00 par oqumro toot ot bridge crooolng 
**.* ExcAV~tloN --- $2.00 par cubic yard ot earthwork 

.**.* R~OY~-O?-WAY --- ( ) donotar coot por acre 



[, 7TRiLLA FREEWAY 
RA I N A O B  QB BSTIM~TII FOR MILE 

- - nh -  / d -h- ~'P2!-- - - . - -. - . . *.. ****  ***.* 
CHANNELS CULVERTS BR 1 DOE8 EXCAVATlON R.0.Y 'DESCRIPTION ................................................................................................................... 

TOTALS I 

CHANNELS --- $180.00 per cubic yard of gunlte (excluder excavation) 
* *  CULVERTS --- PIPE --  11.00 per Inoh In diameter per llnear foot 

BOX - -  $300.00 per cublo yard of cement 
(includem wlng wallr and rebar) 

* * *  BRIDGES --- L50.00 per rquare foot of brldgs cror8ing 
**.* EXCAVATION --- $2.00 per cubic yard of sarthwork 

* * * * a  RIGHT-OF-WAY --- ( ) denote. coat per acre 



,-- ,--,.-:; --------. - -  - -. -- . . -- -. . 
. . .I - -- - .- ,..-. , -- ! 
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*** a* * .  *I*** L, 

CHANNELS CULVERTS BR I DOES EXCAVATION R.0 .W DESCRIPTION ................................................................................................................... 

GRAND TOTAL FOR MILE ------ !llQ?l~3~Q ..----------- 
CHANNELS --- $180.00 per cublc yard of gunitr (excludra excavation) 

*a CULVERTS --- PIPE -- $1.00 per inch in dlanator per linear foot 
BOX -- S300.00 par cublo yard of conant 

(includes wlng wall8 and rebar) 
**a BRIOOES --- $60.00 per aquare foot of brldge croralng 

**.* EXCAVATION --- $2.00 per cubic yard of aarthwork 
* * * * *  RIGHT-OP-YAY --- ( ) donotam coot per acre 



C 
****  * * * * a  

CHANNELS CULVERTS BRl DOES EXCAVATION R.0.W DESCRIPTION ................................................................................................................... 

TOTALS I I c I !.ZY<3~Q-l-L!-Y1?~d -------- --------.---- &I-/ILZY ----- !-- -/b%-M ----- 

CHANNELS --- $180.00 per cublc y a r d  o f  gunlte (excludes excavation) 
* *  CULVERTS --- PIPE -- $1.00 por I n c h  in dlaaster per linear foot 

BOX -- $300.00 per cubic yard of ooaont 
(Include8 w l n g  w a l l 0  and rebar) 

* * *  BR~DOES --- $60.00 per aquare foot o f  brldge crorrlnp 
* * * *  EXCAVATION --- $2.00 per cubic y a r d  of oafthwork 

* * * * *  RIOHT-OF-WAY --- ( ) denotes coat per acre 



ESTRELLA FREEWAY 
D R ~ I N A Q E  COST ESTIMATES, FOR NILE 

- - . . . ..* .a** ..... 
CHANNEL8 CULVERTS BRIDOE8 EXCAVATION R.0.W DESCRIPTION ------------------------------------------------------------------------------------------------------------------- 

................................................................................................................... 
TOTALS I I 

ORAND TOTAL FOR HILE 

CHANNELS --- S180.00 par cublo yard df gunlta (rxcluder oxcavatlon) 
* *  CULVERTS --- PIPE -- S1.OO per Inch I n  diameter per linear foot 

BOX -- $300.00 per cubic yard of aamant 
(includer wing wallr and rebar) 

* o r  BRIDGES --- S60.00 per rquars loot of brldge crorrfng 
* * * *  EXCAVATION --- $2.00 per cubic yard of earthwork 

* * a * *  RIGHT-OP-WAY --- ( ) denote8 coot par acre 



ESTRBLLA FREEWAY 
DRAINAOE FOST ESTIMATES FOR MILE 

----- 
*I* * * * *  **I** 

CHANNELS CULVERTS BRIDOES EXCAVATION R.0.W DESCRIPTION ................................................................................................................... 

................................................................................................................... 
TOTALS I 

ORAND TOTAL FOR MILE ------ 1,-2!5,-b25! --..------- 
CHANNELS --- 1180.00 per cublc yard o f  gunlta (excludaa a x o ~ v a t i o n ~  

* *  CULVERTS --- PIP8 - -  $1.00 par Inch In dlmmatar par linear foot 
BOX --  $300.00 par oublo yard of oaaant 

(lncludem wlng wrlle and rebar) 
* * *  BRIDOES --- 150.00 per aquare foot of brldge croaalng 

* * * *  EXCAVATION --- $2.00 par cublc yard of earthwork 
* * * * *  RIOHT-OF-WAY --- ( ) denote8 coat per acre 



ESTRULLA PREEWAY 
DRAINAGE COST tStIMATlS ?OR MILE 

• • 0.0 I 5 . C  .CI..  

CHANNELS CULVERTS BRlDOEB EXCAVATION R. 0. W DESCRIPTION ................................................................................................................... 

G R A N D  TOTAL FOR MILE 

CHANNELS --- $180.00 per cublc yard o f  gunlte (excluder exoavatlonl 
* *  CULVERTS --- PIPE -- $1.00 per inch In dlrmeter par linear foot 

BOX -- S300.00 par cublc yard ol cement 
(lncluder wlng wrllr and rrbar) 

* * *  BRlDOES --- $80.00 per aquare toot of brldge crorrlng 
* * * *  EXCAVATION --- $2.00 per cubic yard o! earthwork 

* * * * *  RIGHT-OF-WAY --- ( ) denotes coat per acre 



ESTRKLLA FREEWAY 

............ 
.**I* ***** 

CHANNELS CULVERTS BRIOOE8 EXCAVATION R.0.W DESCRIPTION ................................................................................................................... 

TOTALS 131 1 7  I IJ,.~ -~,?,zSG!!--'!~-?hZ)-~~! .--- ---- +<!% ------- eQ'?J5D ----- 
ORANO TOTAL FOR WILE 

CHANNELS --- $180.00 per cubic yard o l  gunite (excludes sxcavationl 
**  CULVERTS --- PIPE -- $1.00 per lnoh in dlareter per linoar loot 

BOX -- $300.00 per cubic yard of ce*ent 
(Includer wing walls and rebar) 

* * *  BRIDGES --- S60.00 per square foot of brldge crosrlng 
EXCAVATION --- $2.00 per cubic yard ol earthwork 

* * * * *  RIGHT-OF-WAY --- ( ) denotsr coot per acre 



ESTRLLLA PREEYAY 

. . . ... .... ...*. 
CHANNELS CULVBRTS BRIDOgS EXCAVATION R.0.Y DESCRIPTION 

TOTALS I I I 

CHANNELS --- $180.00 per cublc yard o f  gunlte (excluder excavationl 
.* CULVERTS --- PIPE -- $1.00 par inch in diameter per llnear foot 

BOX -- $300.00 per cublc yard of cement 
(lncludea wing wal.lr and rebar) 

* * *  BRIDGES --- $80.00 per square foot of bridge croaalng 
* * * *  EXCAVATION --- $2.00 per cubic yard of earthwork 

**.** RIGHT-OF-WAY --- ( ) denotes coat per acre 



ESTRELLA FREEWAY 
DRAINAOB COST ESTIXATES FOR WILE 

. *** L*. * * * * *  
CHANNELS CULVERTS BRIDOES EXCAVATION R.0.W DESCRIPTION ................................................................................................................... 

TOTALS 

GRAND TOTAL FOR MILE 

CHANNELS --- $180.00 per cubic yard of gunite (excludee excavation) 
* *  CULVERTS --- PIPE -- $1.00 per inch in diameter per linear foot 

BOX --  $300.00 per cublo yard ol cement 
(include8 wing wall. and rebar) 

* * *  BRIDGES --- S60.00 per rgumre foot of bridge cror8lng 
* * * *  EXCAVATION --- S2.00 per cubic yard of earthwork 

* * * * *  RIGHT-OF-WAY --- ( ) denote8 coat per acre 



ESTRBLLA FREEWAY 
DRAINAGE COBT~ESTIMATC8 FOR UILE .-- 

- L~fbuCa- . *.* *.*. ***.. c/ 

CHANNELS CULVERTS BRIDGE8 EXCAVATION R. 0. W DESCRIPTION ................................................................................................................... 
I I I I &Y 52?0 l - - I - - - - - - - ,- IQU- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ! 59-x 323 I: 2 - ~-1592 -'- - - - - - - - - - 

I I I I I 
~ ~ 3 - ? 1 ? : 7 $ - 2 f 3 1 ,  ??-: ....... 

I I I I I ' I 

I I I I 

I I I I I ................................................................... .... 
I I I I 

GRAND TOTAL FOR MILE ------- 
CHANNELS --- $180.00 per cublc yard of gunite (exoludem excavmtlon) 

* *  CULVERTS --- PIPE -- $1.00 per  lnoh in dlameter per linear root 
BOX -- $300.00 per oublc yard or cement 

(Includem wing wall8 and rebar) 
**. BRIDOES --- $80.00 per aquare foot ol brldpe crommlnp 

* * * *  EXCAVATION --- $2.00 per cublc yard of earthwork 
RIGHT-OF-WAY --- ( ) denotes coat per acre 
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ESTRBLLA FREEWAY 
RAINAOE COST ESTIMATES FOR MJLE 

- - &?i - L !-bo-~k- 26. - S!!IC!I/II.: &.I!{:: 
*.a * a * *  .**** 

CHANNELS CULVERTS BRIDOES EXCAVATION R.O.W DESCRIPTION ................................................................................................................... 

CHANNELS --- 5180.00 per cubic yard o f  gunite (excluder excavation) 
* *  CULVERTS --- PIPE -- $1.00 per inch in diameter per linear foot . 

BOX -- S300.00 per cubic yard of cement 
(includer wing wallr and rebar) 

* * *  BRIDGES --- $60.00 per rquare foot of brldgs crorrlnp 
* * * *  EXCAVATION --- $2.00 per cubic yard of earthwork 

* * * * *  RIGHT-OF-WAY --- ( ) denote8 coat per acre 



BSTRELLA FREEWAY 

. . . ... .... ..... 
CHANNELS CULVERTS BRIDOE6 EXCAVATION R.0.W DESCRIPTION ................................................................................................................... 
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I I I I I I I ................................................................................................................... 
I I I I I I I ................................................................................................................... 
I I I I I I I ................................................................................................................... 
I I I I I I I ................................................................................................................... 
I I I I I I I ................................................................................................................... 
1 I I I I I I 
-------------------------------------------d----------------------------------------------------------------------- 

I I I I I I I ................................................................................................................... 
! I I I I I I ................................................................................................................... 

TOTALS I 

URANO TOTAL FOR MILE 

CHANNELS --- $180.00 per cublo yard ot gunlto fexcludoo excavation) 
*. CULVERTS --- PIPE --  $1.00 por lnoh in dlametor por linrar toot 

BOX --  S300.00 per cublo yard of oomont 
(lncludea wing wall8 and rebar) 

* * *  BRIDOES --- $80.00 per rquare toot ot brid,ge crooolng 
* * * *  EXCAVATION --- $2.00 per cubic yard of earthwork 

* * * * *  ' RIGHT-OF-WAY --- ( ) denote8 coot per acre 



ESTRELLA FREEWAY 

. . . ... .... I.... 

CHANNELS CULVERTS BRIDOBS EXCAVATION R.0.W DESCRIPTION ................................................................................................................... 

TOTALS I I 

ORAND TOTAL FOR MILE Z,%7,?20 --------- ------ --------------- 
CHANNELS --- $180.00 per cublc yard o f  gunite (excludea excavation) 

* *  CULVERTS --- PIPE -- $1.00 per inch in dlaretar per linear foot 
BOX -- S300.00 per cubic yard of cement 

(include8 wing wall8 and rebar) 
.** BRIDGES --- SSO.OO per square loot of brldge croaalng 

* * * *  EXCAVATION --- $2.00 per cublc yard of earthwork 
RIOHT-OF-WAY --- ( ) denote8 coat per acre 



BSTRBLLA PREBYAY 
DRAINAOL COST C8TIMATBl IOR MILE 

. 8.8 * * * *  .**** 
CHANNELS . CULVERTS BRIDOEB EXCAVATION R.0.W ' DESCRIPTION ------------------------------------------------------------------*------------------------------------------------ 

.......................................................... ........................................................ 
TOTALS I ~2(/31,$0 I 23 rich> I 207f  l ,P/3(m1 

- -Y-- -d - - - - -  - - - - - - - ~ J - - - - - - - - - - - - - - - - - - ~ ~ - - - - - - ~ ~ - -  f - -  ---------- ----- J-ke ---- 
ORAND TOTAL FOR MILE 

CHANNELS --- $180.00 per  c u b i c  yard  o f  g u n i t e  ( e x c l U d e e  e x c a v a t i o n )  
* *  CULVERTS --- PIPE -- $1.00 per  i n c h  i n  dnlameter per l i n e a r  f o o t  

BOX -- S300.00 per c u b i o  yard o f  cement 
I i n c l u d e a  wing w a l l e  and r e b a r )  

* * *  BRIDGES --- $80.00 per aquare f o o t  o f  b r i d g e  c r o 8 e l n g  
* * * *  EXCAVATION --- $2.00 per c u b l c  yard  o f  earthwork 

* * * * *  RIGHT-OF-WAY --- ( ) d e n o t e a  c o a t  per  a c r e  



BBTRBLLA PRKBVAY 
DPAINAOB COB2 EBTIMATBB FOR MILE 

-- ~ Q ~ - E J ! ~ ~ ; ~ - - : & - - ~ Y ~ ~ ~ L ~ L ~ - - - - - - - -  . . . ... .... I.... 

CHANNELS CULVERTS BR I DOES EXCAVATION R.0.Y DESCRIPTION ................................................................................................................... 

ORAND TOTAL FOR MILE 

CHANNELS --- $180.00 per cublc yard ot gunlte (excluder excavation) 
**  CULVERTS --- PIPE -- $1.00 per inch in diameter per linear toot 

BOX -- S300.00 par cub10 yard of cement 
(include8 wlng wallm and rebar) 

**. BRIDOES --- S80.00 per epuare toot ot bridge croeaing 
* * * *  EXCAVATION --- $2.00 p a r  cubic yard at earthwork 

****. RIGHT-OF-YAY --- ( ) denote. coat per bcre 



a *  * * a  * a * *  * * a * *  

CHANNELS CULVERTS BRIDOES EXCAVATION R.0.Y DESCRIPTION ................................................................................................................... 

GRAND TOTAL FOR MI L E  C "  1 L I ~  723 ------- 9 --- .--  / .--------------- 
CHANNELS --- $180.00 per cublc yard of gunite (excluder excavatlonl 

**  CULVERTS --- PIPE -- 51.00 per inch in diameter per linear foot 
BOX -- $300.00 per cublc yard of cement 

(lacludem wing walls and rebar) 
* * *  BRIDOES --- $60.00 per aquare foot of bridge crorrlng 

****  EXCAVATION --- S2.00 per cublc yard of earthwork 
* * * * *  RIGHT-OF-WAY --- ( ) denote. coat per acre 



\ ESTRELLA FREENIAY 
COTTON LANE SECTION 

-- . - - 
Q *- . . i  . -  . 

, 2 CONCEPT I 

i i  : I \  - 
r ,  ~7 ? I - - 

L4 5' / 2 . . - m 
m y - ----- __J 

- 
- - p- 

- - 



ESTRELLA FREEWAY 

---- 
a*** *.**a 

CHANNELS CULVBRTS BRIDOES EXCAVATION R.0.Y DE,3CRIPTION ------_------------------------------------------------------------------------------------------------------------ 
I I I I I I I ................................................................................................................... 
I I I I I I I ................................................................................................................... 
I 1 I I I I' I ................................................................................................................... 
I I 1 I I I 1 ................................................................................................................... 
I 1 I I I I I ................................................................................................................... 
I I I I I I I ................................................................................................................... 
I I I I I I I 

GRAND TOTAL FOR MI L E  

CHANNELS --- $180.00 per cubic yard of gunite (excluder exoavatlon) 
* *  CULVERTS --- PIPE -- 51.00 per inch In dlameter per linear foot 

BOX --  $300.00 par cubtc yard of cement 
(Include8 wing wall8 and rebar) 

* * *  BRIDGES - - -  150.00 per aquare foot of brldge crorelng 
* e m *  EXCAVATION --- 12.00 per cubic yard of earthwork 

* * a * *  RIGHT-OF-WAY --- ( ) denote* cost per acre 



ESTRELLA PREEYAY 

. ****  * * * * *  \ 
CHANNELS CULVERTS BRIDGES EXCAVATION R.0.Y DESCRIPTION 

TOTALS I I I 
- I -----------.--- 1174-kZQ ...................... k/,lZ-llp ------ ! _ - L Y Z A ~ ~  ----- 

GRAND TOTAL POR W I L E  

CHANNELS --- S180.00 per cublc yard of gunlte (excluder qxcavationl 
* *  CULVERTS --- PIPE --  $1.00 per Inch in diameter per linear foot 

BOX -- $300.00 per cubic yard of cement 
(includes wing walls and rebar) 

* * *  BRIDGES --- $60.00 per rquare loot of bridge crosrlng 
* * * *  EXCAVATION --- $2.00 per cublc yard of earthwork 

* * * * *  RIGHT-OF-WAY --- ( ) denote8 coat per acre 



ESTRELLA FREEWAY 

. . . . . . ...* *.... C/' 

CHANNELS CULVERTS BRIDGES EXCAVATION R.0.W DESCRIPTION 

I 1 1 .4 1 .-F\ 1') 1 I I I ---- ------ ------,L_-+,-G.-. 
I I I I - - - - - - - - - - - - - - - - - - - - - - - - - 
I 1 I I I 

I I I I I I 1 ................................................................................................................... 
1 I I I I I I ................................................................................................................... 
I I I I I I I ................................................................................................................... 
I I I I I I I ------------------------------------------------------------------------------------------------------------------- 
I I I I I I I ................................................................................................................... 
I I I I I I I ................................................................................................................... 
I I I I I ! I ................................................................................................................... 
I I 1 I I I I ------------------------------------------------------------------------------------------------------------------- 
I I I I 1 I I ................................................................................................................... 
1 I I I I I I ................................................................................................................... 
I 1 I I I I I 
_________-_--_-____------------------------dh---------------------------------------------------------------------- 

I I I I I I I ................................................................................................................... 
! I I I I I 1 ................................................................................................................... 

TOTALS I I J -  I 26622  0 I -----------.-..--.-- s/CCCCCCCC--C-C-C-CC---C--------l --1---------- --?~J,-~--------- 
GRAND TOTAL POH W I L E  

* CHANNELS --- $180.00 per cubic yard o f  gunite (excluder axcavatlon) 
0 .  CULVERTS --- PIPE -- $1.00 per inch in diameter per linear foot 

BOX - -  $300.00 per cubic yard of oement 
(include. win8 wall. and rsbar) 

* * *  BRIDGES --- 350.00 per rquare foot of bridge croeelng 
* * * *  EXCAVATION --- 32.00 per cubic yard of earthwork 

* * * * *  RIOHT-OP-WAY --- ( ) denote8 cort per acre 



. . ** *  *a* .  *****  
CHANNELS CULVERTS BRIDOE8 EXCAVATION R.0.Y DESCRIPTION 

I ! 1 I I I .  I ................................................................................................................... 
I 1 I 1 I 1 I ................................................................................................................... 
I I I I I I I ................................................................................................................... 
I 1 I I 1 ! I ------------------------------------------------------------------------------------------------------------------- 
I I I I I I .  I ................................................................................................................... 
! ! I ! I I I ................................................................................................................... 
I I I I I I I ------------------------------------------------------------------------------------------------------------------- 
I I 1 I 1 I I 
--------------------------------------------------------*---------------------------------------------------------- 

I I I I I I I ................................................................................................................... 
1 I I I I I I ................................................................................................................... 
I I I I I I I ................................................................................................................... 
I I I I I . I I ................................................................................................................... 
I 1 I 1 I I I ................................................................................................................... 
I I I I I I I ................................................................................................................... 
I I ' I I I I I _______----__------------------------------------------------------------------------------------------------------ 
I I I I I I I 
_______-_--__-----------------------*--*--------------------------------------------------------------------------- 

TOTALS I I I I ----------------- 

CHANNELS --- SL00.00 par oublo yard ol ounltb (oxoludor ororvation) 
* *  CULVERTS --- PIPE -- $1.00 per inch in dlrnetar par linear foot 

BOX -- 1300.00 par aubla yard at comont 
(includor wlng wrllr ond robar) 

* * *  BRIDGES --- $60.00 per rquara loot oL brldga croorlng 
**.* EXCAVATION --- $2.00 per cublc yard of earthwork 

* * * * *  RIOHT-OP-YAY --- ( ) donotor cart per aura 



ESTRELLA FREEWAY 

? * a * *  * * *a *  
CliANNELS CULVERTS BRIDOBS EXCAVATION R.0.W DESCRIPTIOY ................................................................................................................... 

I I I I 

GRAMD TOTAL POR MILE - - - - - - - - !32-G/ -2~42 - - - - - - - - - - 
CHANNELS --- $180.00 par cubla yard oC punlta (oxcludor axcavatlon) 

* *  CULVERTS --- PIPE -- $1.00 par inch in dlamator per 1lne.c Coot 
BOX -- $300.00 per cublo yard oC cement 

(lncludea wlng wall8 and rebarl 
* * *  BRIDGES --- S60.00 per rquare Soot oC brldge crorrlng 

* * * *  EXCAVATION --- $2.00 p a r  cublc yard of aarthwork 
* * * * *  RIGHT-OF-WAY --- ( ) dsnoter coat par acre 
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.. ... .---- . I .. . ,_ -- - , > :-! , , --.- .----... .. - - . - 
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ESTRELLA PREEWAY 

L . * *..* ..*.. 
CPANNELS CULVERTS BRIDGES EXCAVATION R.0.W DESCRIPTION 

------*------------------------------------------------------------------------------------------------------------ 

I 7 I I I I I r ~ f - ~ . i , X ~ f >  ---,.----------------------------------------------------------------- ?A?r.-$-~xsa~?sa: .--..-----: 

TOTALS I 1 .; .-., I I 

GRAND TOTAL FOR nILe ------- -!61~5-3~.2 -------- 
CHANNELS --- $180.00 per cublc yard of guelte (excluder excevatlon) 

0 .  CULVERTS --- PIPE -- $1.00 per inch la dlareter per linear foot 
BOX -- 1300.00 per cubic yard o f  cement 

(lncluder wlng wall8 and rrbar) 
.** BRIDGES --- $80.00 per rquare foot of brldge crorolng 

* * * *  EXCAVATION ---  $2.00 per cublc yard of earthwork 
**.** RIGHT-OF-WAY --- ( ) denote* coat per acre 



ESTRELLA PREEWAY 

l l . L l ...a L.... 

CHANYELS CULVERTS BRIDGES EXCAVATION R.0.W DESCRIPTIOY ................................................................................................................... 
I 1 I I 

1 1 I I 

I 1 I I 

I I 1 I I I 

I I 1 I I I I ................................................................................................................... 
1 I I I 1. I I ------------------------------------------------------------------------------------------------------------------- 
I .  I I I I I I ................................................................................................................... 
I I I I I I I ................................................................................................................... 
I I 1 I I 1 I ................................................................................................................... 
I I I I I I 1 ................................................................................................................... 
I I I I I I I ................................................................................................................... 
I I 1 I I I I ................................................................................................................... 
I 1 I I I I I ................................................................................................................... 
I I I I I I 1 ................................................................................................................... 
I I 1 I I I I ................................................................................................................... 
I I I I I I I ................................................................................................................... 
I I 1 I I I I ................................................................................................................... 
! I I I I I I ................................................................................................................... 

TOTALS I I I z/[p,@ I I -!,a 4,-m -...------------------- ------------ c/l--?/2lz --- -- - - - - !!.I- 2 L  120-0: ---- 
ORAYD TOTAL FOR MILE -- -- ---1 ,-<h rP, 91-z- -------- 

CHANNELS --- S180.00 per cubic yard OC gunita ( e x O l ~ d * ~  eXC.Vati0n) 
CULVERTS --- PIPE -- $1.00 per inch i n  diameter per linear foot 

BOX -- $300.00 par cubic yard ot cement 
(lncluder wing wall8 and rebar) 

* * *  BRIDOES --- $60.00 per rquare Coot of bridge crorrlng 
**** EXCAVATION --- $2.00 per cubic yard o f  racthwork 

.***a RIGHT-OF-WAY --- ( ) danoter colt par acrr 



BSTRBLLA PREEWAY 
1YAT88 POR WILB 

. 0.. .*.*. 
CIANNELS CULVERTS BRIDGES EXCAVATION R.0.W OESCRIPTION ................................................................................................................... 

I I I 1 - - L 1 - ~ - 5 Z ~ ~ - 1  --------- 
I I I =-!-p - - - - - - - - - - - 
I I I I I Y d f  - A(-.:: L f J - Z ~ ~ > - +  ', - - - - - - - - I 
I I I I 

I I 1 I I I I 

TOTALS I I I 

G R A N D  TOTAL FOR M I L E  '-. 17 ....... -1, /- ~ - ~ , C / D ,  ........ 
CHANNELS --- $180.00 per oublo yard of gunlte Iexoludea enoavatlonJ 

* *  CULVERTS --- PIPE -- Sl.OO per inch la dl8meter per llnear foot 
BOX -- $300.00 per cublc yard of ceaent 

(lncludea wing walls and rebar) 
* * *  BRIDGES --- $60.00 per rquaro foot of bridge croaalng 

* * * a  EXCAVATION --- $2.00 par cubic yard or aarthwork 
*****  R101T-00-YAY --- ( ) denote8 coat per acre 



ESTRELLA FREEWAY 
DR INAOE COST elTlMATl8 FOR UlLe 

- - - L&X i P.. - -fa- - - ~ / i  kt- - - - - - - - - - - - 
* * a  *.a* **..a 

CHANNELS CULVERTS BRIDOES EXCAVATION R . 0 . Y  DESCRIPTlOY ................................................................................................................... 
I I I I r / &L,?QL,~QQ!- ---- --------.------ ----- - -------- - ................................ % ~ - ~ ~ ~ x - r , - r - ~ - ~ ~ o :  .--.-..- '. . 

I I I I I / r - t  , . ' 
.................................. I - I  ~ ~ Z L L C ~  ........................ f: ----------f:f:f:--- ~ A K B Q - - - Z I  
1 I I I ,  I '- 1 ----------------------------------------------?-------------------- L73, JZQ - - - ! -% 9 - -erLkz h2 5~)-  - - - - - - - - - 
I I I '-loC, 312 I I 
---------------------------------------------.------~-w- ---.--.-...-----..--.--... A~C1,oxa-~-?~--tl -%-:A ----.-. 
I I I I I I I ................................................................................................................... 
I I I I I I I ................................................................................................................... 
I I I I I I 1 ................................................................................................................... 
I I I I I . I I ................................................................................................................... 
I I I I I I I ................................................................................................................... 
1 ! I I 1 I I ................................................................................................................... 
I I I I I I I 
__________--_-L- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

I I I I 1 1 I ................................................................................................................... 
I I I I 1 I I ................................................................................................................... 
I I I I I I I 
-----------------------------r--------------------------------------------------------------------------------------- 

I I I I 1 I . I ................................................................................................................... 
1 I I I I I I ................................................................................................................... 
I I I 1 I I I ................................................................................................................... 
I I I I I I I ................................................................................................................... 

TOTALS I I I I I ' I -1,201Jh9 ------------------ Z52,ooa LhLkJl-2 .------ 1EiC ZQ ..-.. 

CHANNELS --- $180.00 par cubic yard of gunlto (oxcludao oxcrvatlon) 
* *  CULVERTS --- PlPE -- $1.00 par lnch In dlamotar par Ilnmar foot 

BOX --  $300.00 per cublo yard of oonont 
(Includao wing wall. and robar) 

* * *  BRlOGES - - -  $10.00 par rquaro foot of brldgo croomlng 
* * * *  EXCAVATlON --- $2.00 per cubic yard of orrthwork 

***** RIGHT-OF-WAY --- ( ) donotoo coot P O P  acre 



ESTRBLLA FREEWAY 
DRAIYAGE COST ESTIMATES FOR NlLe 

. . . ... .... ..... 
CMANYELS CULVERTS BRIDOES BXCAVATION R.0.Y DESCRIPTIOW ................................................................................................................... 

0 0 '  I I I I $1 d lo+f  -------------------.--------..--------.--------------.-------.--------- ! ~ s - x - c ~ J ~ - I - - ~ - ~ ~ ~  ---------- r - -  
I I I I -.. 

~r I .--.------------------------ :!%%-LM~---I ...................................... L~-K-CO----------~-------~~--- 
I I I I I I I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  'I' L Z34-?5~ .--. 1 ~ ~ 2 ~  -o,cL~/- I!-)LXl-l. ......... 
I I I I J-C-'d& 2.- LIX--- - - - - - - - - - - -X-- - - - - - - -  1 I ..........-.--....-............................. ' & n f ~ l  L L LLdzk05?-~) - - - - 
I 1 I I I I I 

TOTALS I I I I ..-- .... r L~ 31~,9ii? -----. -- - -- - ---- - Z~Y,LIQO ---- - - r - 
GRAND TOTAL FOR MILE 

CHANNELS --- 8180.00 par o u b l o  yard oC vunltm ( e x o l u d e e  mworvrtlonl 
* *  C U L V ~ R T S  --- PIPE -- $1.00 per  i n c h  i n  dlamotor per  l l n o a r  l o o t  

BOX -- $300.00 par c u b l o  yard o f  camont 
(Includam wlng wallm and r a b a r )  

***  BRIDGES --- $60.00 par mpusro l o o t  o l  brldge croaming 
* a * *  EXCAVATION ---  $2.00 par c u b i c  yard o f  earthwork 

.**** RICMT-OF-WAY --- ( ) d r n o t e r  c o o t  p e r  a c r e  



* **.* * * * * *  
CHANNELS CULVERTS BRIDOES BXCAVATIOU R.0.W DESCRIPTION ................................................................................................................... 

$' 1 'I' jj ~ i ~ b '  I I I I I - - r -  -,- ------------------,---------------------------------------------------- S~~LZ-E;/--L'~ ----------- 
I I : 9 < 1 I 1 ------------- ----- ----- ---------=&-a4-!~~1 ---- - --.--.-....-.--. 
I ! I I 1 

I I I I 

I I I I 1 I I ................................................................................................................... 
1 I I I I I I ................................................................................................................... 
I I I I I 1 I ................................................................................................................... 
I I I ! I I I ................................................................................................................... 
I I I I I I I ................................................................................................................... 
I ! I 1 I I I ----------------------------------------------------------------------.-------------------------------------------- 
I I I 1 I I I ................................................................................................................... 
I I I I I I I ................................................................................................................... 
1 I I I I I I ................................................................................................................... 
! I I I I I I ................................................................................................................... 
1 I I I I I I ................................................................................................................... 
I I I I 1 I I ................................................................................................................... 
I I I ' I  I I I ................................................................................................................... 
I I I 1 I I I 

TOTALS 5, I 1 I I A!, 398, --- - --- - -- - - - - - - Z z ~ - Z k ~ ~ ~ - ! - - - I ~ - Z ~ ~ ~ ~ - - -  ---- - I-9ZC 5 ~ 0  ---- 
ORAYD TOTAL FOR MILE 3 - - - - - - - . e,' D!L+ CI-56, - - - - - - - 

CHANNELS --- $180.00 per cublo yard ol gunite (excludaa exoavatlon) 
* *  CULVERTS --- PIPE -- $1.00 per Inch in dlametor per linear foot 

B O X  --  1300.00 par oublo yard of cement 
(Includa8 wing wall8 and rebar) 

* * *  BRIDGES --- $60.00 par aquare loot o l  brldge croarlng 
* * a *  EXCAVATlON --- $2.00 par cubic yard of earthwork 

* * * * *  RIOHT-OF-YAY --- ( ) danotea coat par aora 



ESTRELLA YREEYAY 

. ** *  M. * * * * *  
CHANNELS CULVERTS BRIDGES BXCAVATlON R.0.Y DESCRIPTlON ................................................................................................................... 

................................................................................................................... 
TOTALS I ' .Zf~-liD-!--J5i!J-S!! ---- !--[9&-.5~Q---! 

7 ..- 
GRAND TOTAL FOR MI L E  - - - - - .e 1 fi2;(,.:. 45h-. . . . -. . . 

CHANNELS --- $ 1 8 0 . 0 0  par oubla yard o f  #unite (awoludaa aroavatlon) 
* *  CULVERTS --- PIPE -- $ 1 . 0 0  par Inch in dlamotar por Ilnoar toot 

BOX --  $ 3 0 0 . 0 0  par cubic yard ol cooant 
(Includam w1ng walls and rabar) 

* * *  BRIDGES --- $ 0 0 . 0 0  par aquara loot of brldge cro8alng 
* * * *  EXCAVATION --- $ 2 . 0 0  par cublc yard of aarthwork 

'***. RIGHT-OD-YAY --- ( ) donotar coat par rcra 



ESTRELLA FREEWAY 

/ 
DRAIUAOE COST E8TIYATB8 FOR WILE 

# ,  

61ha42-;:bk~~-:h--G6~&d1ad-- 
G. . . . . .... b*... 

CYANUBLS CULVBRTS BRIDGES EXCAVATIOW R.0.Y DESCRIPTIOY 
------------------------------------------------------------------------------------------:------------------------ 

I I I I I &-i;u?, zy2-!-- ---- -------- +-- - - - - - - - - - - - - , - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  -- ---.---. 40 -2.- ~ ~ - A z - - x - ~ L z % o _  ---------- 
I I ih3r> I .  I I 6~ ,- -. -- I .............................. ~ ~ ~ , - c ~ O Q  - - - - - - - - - - - -  ----,-,---------- 1QQ2~~-ooo2I:,7 ------------------ 
I I I I fl ,c I ' 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - -- --- - ZC='~,ZOL! - - - - 11 Lb- -cacQa a .kc&- -- - - - - - 
I I I I r;: I I I _____________--____---------------------------------- 172~-i~2- -------.-------------- - I - L ~ V L ~ _ I ? - ~ I ' ~ ~ B ! - C ~ J ~ ~ ~ ~ ~ ~  
I I I I I I I ................................................................................................................... 
I I I I 1 I I ................................................................................................................... 
I I I I I I I ................................................................................................................... 
I ! .  I ! I I I ................................................................................................................... 
I I I I ! I I ................................................................................................................... 
I I I I I I I ................................................................................................................... 
I I 1 ! I I I ................................................................................................................... 
1 I I I I I I ................................................................................................................... 
I I I I I I I _______------------------------------------------------------------------------------------------------------------ 
I I I I I I I 
________^____---_---- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

I I I I I I I ................................................................................................................... 
I I I I I I I ................................................................................................................... 
I I I ' I  I I I ................................................................................................................... 
! 1 I I I I I ................................................................................................................... 

TOTALS I 

GRAND TOTAL FOR MILE ------- 
CUAYYELS --- $180.00 per cublc yard ot gunlto (exclude8 oxc8vation) 

* *  CULVERTS --- PIPE -- $1.00 por inch in dlamotor por llaoar toot 
BOX -- $500.00 par oublc yard of camont 

(1noludoo wlng walls and robart 
***  BRIDGES - - -  $50.00 per rquaro foot of brldgo croaalng 

* * * *  EXCAVATION --- $2.00 par cubic yard o f  aarthwork 
* * * * *  RIGHT-OF-YAY --- ) donotoo coat par acro 
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ESTRELLA FREEWAY 
D R A I N A G E  COST ESTIWATXS FOR nlLe 

0 

. .** me** * * * a *  

CHANNELS CULVERTS BRlDOES EXCAVATION R.0.Y DESCRIPTION 

................................................................................................................... 
TOTALS -!,L?.?+hhd 1 -..-.--------- I !-~Y%,o,@.-!-.-/.?Z~I~ --.- !--ZZ~OQO--- I 

ORAND TOTAL POR MILE 

CHAYUELS ---  S1e0.00 par cublo yard ot #unite (oxoludoa ~ X a a v a t l O n )  
* *  CULVERTS --- PIPE -- $1.00 per inch in dlameter per linear foot 

BOX -- $300.00 par cublc yard of oament 
(includaa wlng wall8 and rebar) 

* * *  BRIDOES --- $50.00 par aquare loot of bridge cro8olng 
* * * *  EXCAVATION --- $2.00 per cublc yard of earthwork 

* a * * *  RIOHT-OF-YAY --- ( ) danoteo coat par acra 



ESTRELLA FREEWAY 

. . ...* .*... 
CHANNELS CULVERTS BRIDOES EXCAVATION R.0.W DESCRIPTION ................................................................................................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ...................................................... 
TOTALS I I I I "15 7& I Zj'bt 280 -1+?34-&-@--- ------ - - --- - -- -5S/_q+aJ -,--- - * - -4- ---------- --- 
GRAND TOTAL FOR NILE - . . . . . < ~?!PI!~?PL - . - - - - --. 

CHANNELS --- S180.00 per cublc yard of punite (excludaa axoavation) 
* *  CULVERTS --- PIPE -- S1.OO per inch in dlameter per linear toot 

BOX -- $300.00 per cubic yard of ooment 
Ilocludea wing W.118 and rebar) 

* * *  BRIDGES --- $60.00 per rquare foot of bridge croralng 
* * * *  EXCAVATION --- $2.00 per cubic yard o f  earthwork 

*.*.* RIo~T-oP-WAY --- ( ) donotea coat par acro 



ESTRELLA FREEWAY 
lNAl3E COST, UUTlMATK8 FOR MILO 

dr>~Ci d - . . ' / 2 ~ ~ - ~ 2 ~ ' - i ' d ?  - 
8 8. e.0 .... ..**. 

CHANNELS CULVERTS BRIDOeS EXCAVATION R.0.W , DESCRIPTIOY ................................................................................................................... 
I I I ?-ELZTK-T~ZZ-EQ ------------ 

I I 

I I I 
-/- 

I 

I I 1 1 

I I I I 1 I I ................................................................................................................... 
I I I I I ! I 
----------------------------------------*-------------------------------------------------------------------------- 

I I I I I I I ................................................................................................................... 
1 I I I I I I ................................................................................................................... 
I I I I I I I ................................................................................................................... 
I I 1 1 1 I 1 
-------------------------------------------------------------------------------------------------------*----------- 

I I I I I I I ................................................................................................................... 
I I I I I I I ................................................................................................................... 
I I 1 I I I 1 ................................................................................................................... 
I I I I I I I 
--------------------------------*-------------------------------------------------------;-------------------------- 

I I I I I I I ................................................................................................................... 
I I I I ! I I 
---------------------------------------------------------------------------------------L--------------------------- 

I I I I I I I ................................................................................................................... 
I I 1 1 1 1 I 
___________________- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -4 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

TOTALS I .I'l I I - ~'~-72 - ,LBO- - - - - - - - - - - - - - - - ~l?~-OK?- - ! - - -2~5~ 2~d-- - - ! - L~ /!i2$ q02- - - 
GRAND TOTAL POR WILE  ------- 

8 CHANNELS --- $180.00 per cubic yard of gunlte (excludes mxcavatlonl ' 

** CULVERTS --- PIPE -- $1.00 per inch in diameter per linear foot 
BOX -- $300.00 per cubic yard of cement 

(includes w i n s  walls and rebar) 
*Om BRIDGES --- $50.00 per aquaro foot of brldge cro8rlng 

**** EXCAVATION --- $2.00 per cubic yard of earthwork 
*****  RIOHT-OF-YAY --- ( ) denote8 coat per acrm 
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ESTRELLA FREEWAY 

. . . 0.. .*.. ..... 
CHANNELS CULVERTS BRIDGES EXCAVATION R.0.W DESCRIPTION ................................................................................................................... 

G R A N D  TOTAL FOR M I L E  ------- 
CHANNELS --- Sl80.00 par oublo yard of munlte Ioxoludae ercavaclonl 

* *  CULVERTS --- PIPE -- 11.00 por lnch in dlamatar par linear foot 
BOX -- 1300.00 par cubic yard of oerent 

(Includoa wlng wall8 and rebar) 
* * *  BRIDGES - - -  $00.00 per mquaro foot of brldgo croaalng 

* * * *  EXCAVATlON --- $2.00 par cublc yard ot arrthwork 
****. R I G ~ ~ T - o F - W A Y  --- ( ) danotoa coat par acre 



ESTRELLA FREEWAY 
C08T B~TlYATPB ?OR WILE . , 
r 2 . e  - i 2 - -/JL L ~ , L L  - - - - - - , - 

**. *I.* ****. 
CHANNELS CULVERTS BRIDGES EXCAVATION R.0.W DESCRIPTION 

GRAND TOTAL POW MI L E  

CHANNELS --- $180.00 par cublc yard of punita (axoludar axoavatlon) 
*. CULVERTS --- PIPE -- 51.00 per inch in dlametar par llnaar foot 

BOX -- S500.00 par cublo yard of cement 
(lncludea wlng wall. and rebar\ 

* * *  BRIDGES --- $60.00 par rquars foot o f  brldgr cronrlng 
* * a *  EXCAVATION --- $2.00 par cublc yard of aarthwork 

* * * * *  RIOtlT-OF-WAY --- ) danoter coat par acre 



ESTRELLA FREEWAY 
DRAllAGE COST ESTIWATES POP WILE 

- - - '/ufi3- -b- - ,L,t~,~-erz, -3r~ r r(:t-~-.-  - - . . a*.. *LC.. 

CHANNELS CULVERTS BRIDaE8 EXCAVATION R.0.W DESCRIPTIOY ------------------------------------------------------------------------------------------------------------------- 

................................................................................................................... 
TOTALS I I 

GRAND TOTAL FOR WILE 

CHANNELS --- $180.00 per aublo yard of puoltr (rxoludre rxoavrtlonl 
m m  CULVERTS --- PIPE -- $1.00 per inob in diameter per llnear foot 

BOX -- $300.00 per cubic yard of cement 
(Includee wing ualle and reber) . 

a m *  BRIDGES - - -  $60.00 per equara foot o t  brldge c r o e ~ l n g  
* * e r n  EXCAVATION --- S2.00 per cublc yard of earthwork 

* a * * *  RIGHT-OF-WAY --- ( ) denoter coot per acre 



ESTRBLLA FREEWAY 
DRAINAGE COST PBTIWATEB FOR MILK 

r- 

***  * * a *  **.** 
CHANNELS CULVERTS BRIDOES EXCAVATION R. 0. Y DESCRIPTION ................................................................................................................... 

-7 GRAYD TOTAL FOR WILE  

CHANNELS --- 1180.00 per cublc yard of punlta (axcludar'excrvat1on) 
* *  CULVERTS --- PIPE -- $1.00 par inch in dlrmatar par linear foot 

BOX -- $300.00 par cublo yard of cement 
(Includem w i n s  wall* and rabrr) 

* m *  BRIDGES --- $60.00 per aquare foot of brldgr crorrlng 
* * * *  EXCAVATION --- $2.00 per cublc yard of arrtbwork 

* * * a *  RIGPT-OF-YAY --- ( ) donotam coat per acre 
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ESTRBLLA FREEWAY 

CHANNELS CULVERTS BRIDOES EXCAVATION R.0.W DESCRIPTIOY ................................................................................................................... 
I I I I I 

Tor*LS I-/ I 2 2  2 ~ ; ~  I ;' : . ," - ,  ,- . I I % 2 / ( r o  I LC onfi I 
-G-4 -.-.. , -----.--,-- L ~ Z a - = :  ........................ ,-P-: ---------- 1L3,7-:r r------- 

GRAUD TOTAL FOR MILE 

l CHANNELS --- $180.00 per cublc yard o f  gunlte (exclude8 bxcavationl 
* a  CULVERTS --- PIPE -- $1.00 per loch in dlameter per linear foot 

BOX --  $300.00 per cubic yard of cement 
(iocludam wlny wall. and rebar) 

a m *  BRIDGES --- $50.00 per rquare foot of bridge croaaing 
a * * *  EXCAVATION --- S2.00 per cublc yard of earthwork 

* * m e *  RIGHT-OF-WAY --- ( ) denote8 coat per acre 



ESTWELLA F R E E W  
COTTON L A N E  SECTION 



. . . *.. .*... ..*.. 
CYAYYELS CULVERTS BRIDOKB BXCAVATIOY R.0.Y DESCRIPTION 

t 

1 I 

I I I I 

I L 2 5 ' 0 r n  I I I I ----------------- --- -----------------------&=---------------------------------- 
I I I I I I I - . . - - . . - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - -<g$-&Q- - - - -- - - - - - - - - - - - - - - - - - - c ~ Q H ~ A , - J ! -  (IUZ~MM. rv 1- - - - 

S180.00 par cubic yard oC @unite (oxoludoo oxoavation) 
! 

CYANYELS --- 
**  CULVERTS --- PIPE -- 11.00 par inch in dlamotor per linear loot 

BOX -- 8300.00 par cub10 yard of oomont 
(includoo wlng wallo and robar) 

***  BRIDOCS --- S80.00 per oqumrr loot of bridge crooolng 
**** CXCAVATIOU --- 12.00 par cubic yard o f  earthwork 

.**** ~ x a m t - o ~ - u A Y  --- ( i donotoe coot per acre 



ESTRELLA FREEYAY 
DRAINAGE COST I8TlNATKb IOR NILE 

- - - y m  h- -& -%&A&-- - - - 
- . . ... ..*. *.*I. 

CHANNELS CULVERT8 

1 I 

1 I I I 

I 1 I I 

I I I I 

I 1 I I I 

I 1 I I I 1 

I 1 I I I I I ................................................................................................................... 
I I I I I I I ................................................................................................................... 
I I I I I I I ------------------------------------------------------------------------------------------.------------------------- 
I I I I 1 I I ................................................................................................................... 
I I I I I I 1 ................................................................................................................... 
I I I I I 1 I ................................................................................................................... 
I I I I I I I ................................................................................................................... 
I I I I I I I ................................................................................................................... 
I 1 I I I I I ................................................................................................................... 
I I I I ! I I ................................................................................................................... 
1 I I I I I I ................................................................................................................... 
I I I I I I I ................................................................................................................... 

CUAYYELS --- $180.00 par oublo yard of ~ u n i t e  (axoludaa axcavationl 
**  CULVERTS --- PIPE -- $1.00 par inch in dlrmatar par linear foot 

BOX -- S300.00 par oublo yard of oaaant 
(includaa ring wa11a and rabar) 

0.0 BRIDOES --- S60.00 par aquara loot of brldga croraing 
**** EXCAVATION --- 81.00 par cublo yard of  aartbrork 

*.*** RIOYT-OF-YAY --- ( ) danoter oort par acre 



- - 
ESTRELLA PREEWAY 

DRAINAOB COB1 CSIIYAIl8 VOR NILE 

. . ***  . a * *  ****I 

CUANNBLB CULVERTS BRIDOBS BXCAVATION R.0.Y DEBCRIPIIOY 

I I I I 

! I 

I 

I 1 I I 

I 1 I I I 

I I I 

I I I I I I I ................................................................................................................... 
I ! ! I I I I ................................................................................................................... 
I I I I I I I ................................................................................................................... 
! I I I I I I ................................................................................................................... 
I I I ! I I I ................................................................................................................... 
1 I 1 I I I I ................................................................................................................... 
I I I 1 I I I ................................................................................................................... 
I I I I I I I ................................................................................................................... 
I 1 I I I I I ................................................................................................................... 
1 I I I ! I I ................................................................................................................... 
I I I I I I I 
--------------------------------------------------------------------------------------------L---------------------- 

I I I I I I I ------------------------------------------------------------------------------------------------------------------- 
TOTALS !-?~Z%!.J~-Q I ! - - b ~ A ~ ~ - - - ! - - ~ k ~ ~ - ~ ~ k  ----- !-fi-?!??$??~~--! 

CYANlELS --- $180.00 per cubic yard of gunite (exoludem exoavation) 
* *  CULVERTS --- PIPE --  $1.00 per inch in dimmeter per linear foot 

BOX --  $500.00 per cublo yard oC cement 
Lincludea wing wall8 and rebar) 

* * *  BRIDOES --- 160.00 per rquare toot ot bridge croarlng 
0.9. EXCAVATION --- 12.00 per cubic yard ot rarthwork 

***** RIOYT-Of-YAY --- ( ) denote8 coot per acra 



BSTROLLA FREEWAY 

l CYAWYELS --- S180.00 per cublc yard of gunlto (axoludom osoavatlon) 
**  CULVERTS --- PIPE -- $1.00 por inch in diametor per llnrar foot 

BOX -- S500.00 par oublo yard ot oomant 
(lncludaa ulna ualla and robar) 

0.0 ORIDOES --- $60.00 per mpu,aro toot of bridge crommlng 
* * * *  BXCAVAtlON --- S1.00 par cublc yard of aarthwork 

*****  RIOYT-Or-YAY --- I ) donotoa coat per aora 



eSTRELLA PRKCYAY 
DRA YAOP CO T COT1 A KO ?OR NILE z ~ h & h - - V e - & Q - G  . . . ..* ..a. ..... 

CUANNBLS CULVERTS BRIDOBS BXCAVATlOY R.0.W 

CUAYYBLB --- $180.00 per aublc yard of gunlte (exaluder exaavatlon) 
**  CULVERTS --- PIPS -- $1.00 per inch in dlametar par linear foot 

BOX -- S300.00 per oublo yard of a e ~ e n t  
( l n a l u d e ~  wlng walla and rebar) 

.** BRIDOES --- S60.00 per aquare loot ol bridge c r o r ~ l n p  
a * * *  EXCAVATION --- $1.00 per cublo yard of earthwork 

a * * * *  RIOYT-OF-YAY --- ( ) denotaa aort per aorr 



BSTRELLA FREEWAY 

. . .** a*.. ..**. 
CPAI IYHLS CULVBRTB B R I D G E 8  EXCAVATION R . 0 . W  

TOTALS 

CYAYYELS --- $180.00 per cublc yard of gunlte (excludes excavation) 
**  CULVERTS --- P I P E  -- $1.00 per Inch In dlametar per linear foot 

B O X  -- $500.00 par oubic yard o t  cement 
(Includee wlng wall. and rabar) 

* * *  B R I D ~ K S  --- $60.00 per rquare foot of brldge crorrlng 
****  RXCAVATION --- $2.00 par cubic yard of earthwork 

em** *  R I O Y T - O D - Y A Y  --- ( ) drnotee oort par acre 



a a *a* ***a ** I**  
CUANNOLS CULVERTS BRlDOBB EXCAVATION R.0.Y DESCRIPTION 

ORAND TOTAL FOR MILE ------- q2lL!{-fs --------- 
a CUANNLLS --- $180.00 par cublc yard ol gunlta (axclude8 arcavatlon) 

ma CULVERTS --- PIPE -- $1.00 par inch in diameter per llnaar foot 
BOX -- $500.00 par oubio yard of cemaat 

(include8 win9 walls and rabar) 
*** BRIO089 --- $60.00 par aqumre loot 01 brldge croaalng 

* * * *  BXCAVATION --- $2.00 par cublc yard o t  earthwork 
***a* RIOUT-OF-YAY --- ( ) danotar coat par acra 



BSTRBLLA FREEWAY 

8 • • eL.0 *..We 

, CUAHYKLS CULVERTS BRlDOt8 SXCAVATION R.0.W 

TOTALS I I 

CUAYYELS --- $180.00 par aublc yard of aunlto (oxoludom oxo8vatlon) 
** CULVERTS --- PIPE -- 81.00 per Inoh in dlamoter por llnear foot 

Box -- $500.00 par cub10 yard of oemont 
(lncludoa wing wallo and robar) 

0.. BRIDOES --- $60.00 por rpuaro loot of brldgo croarlng 
* * * *  BXCAVATION --- $2.00 par cublo yard of earthwork 

*****  RIOYT-OF-WAY --- ( ) donotoo ooat por acro 



ESTRELLA FREEWAY 

***  **.* * * * * *  
CUANNKLB CULVERT8 BRIDOKS KXCAVATION R.0.W DIBCRIPTION 

CHANNELS --- $180.00 p a r  c u b l o  y a r d  o f  g u n i t r  ( r x o l u d r r  exomvmtlon) 
**  CULVERTS --- PIPE -- $1.00' p e r  l n o b  i n  d l a 8 s t . r  p o r  l l n o a r  f o o t  

BOX -- $300.00 p e r  oub lo  y a r d  o t  o r 8 a n t  
( I n c l u d r a  w lng  w a l l a  and robmr)  

* * *  BRIDOES --- S80.00 p r r  r q u m r r  l o o t  o f  b r l d g r  c r o a a l n g  
a * * *  BXCAVATION --- $2.00 p e r  c u b i c  y a r d  o t  e a r t h w o r k  

* * a * *  RIOYT-OP-YAY --- ( ) d r n o t r r  o o r t  per r c r r  



ESTRBLLA FREEWAY 
DR IWAOB COST ISTIMATE8 OR NILE 

--- di&d 0, zb-. z k h 4 - t h  
L 1.. **** **.*. 

, CHANNEL8 CULVERTS BRIDOCB BXCAVATIOY R.0.Y 

* CHANNELS --- $180.00 par cublc yard of guaita ( o x o l u d a ~  axcavatloa) 
** CULVERTS --- PIPE -- $1.00 per inch in dlamatmr per linear foot 

BOX -- $300.00 p a r  cublo yard of oemont 
(Includoo wing walls and robar) 

*** BRIDOBS --- (60.00 par aquara foot of brldga crosalng 
a*** BXCAVAtION --- S 2 . 0 0  par aubio yard of amrtbwork 

*****  jtIOIT-Op-WAY --- ) danbtms coat par aorr 



a .a .*. a.m. ..*.a 

, CIAYYBLB CULVERTS BRlDOBS CXCAVATIOU R.0.Y DEBCRIPTIOY 

TOTALS 1 . ..........-... 

CMAYYgLS --- $180.40 par cublc yard of gunlta (axcludam axcavatlon) 
a *  CULVERTS --- PIPE -- $1.00 par inch la diameter par linear foot 

BOX -- S300.00 par cub10 yard of cement 
(lncludam wing wall. and rabar) 

***  LRIDOBS - - -  $10.00 par mquara foot of brldga cromalng 
* * * *  EXCAVATION --- 1 2 . 0 0  par cub10 y ~ r d  of aartbwork 

* * * * *  RIOYT-OF-WAY --- ( ) donotam oomt par acra 



ESTRBLLA FREEWAY 
DRAIYAOE COST ISTI AT68 FOR WILE 

- - - - -01j~- /i;r&fi-- - . . - . . . ... .... .*.*. 
CLlAYNlLS CULVIRTB BRIDOIS KXCAVATION R. 0. Y DESCRIPTIOY ................................................................................................................. 

I I I I ----- h--------------------------------------------------- 

CUAYNELS --- 1180.00 per cublc yard oC gunlte (exclude# excavation) 
0. CULVERT8 --- PIPE -- $1.00 per Inob In diameter per linear foot 

BOX -- $300.00 per oublo yard of cement 
(include8 wing wm11e end rebar) 

BRIDGES --- 160.00 per rquare foot of b r l d ~ e  cror8lng 
**** EXCAVATION --- $1.00 per oublc yard of earthwork 

* * * * *  RIOYT-OF-YAY --- ( ) drnotma oo8t par acre 



BBTRBLLA FREEWAY 
DRAlYAOB COST KSTIWAtK8 POR WILE 

CYAYYELS --- ~ 1 8 0 . 0 0  per cublc yard oC gunite (excludem excavation) 
** CULVERTS --- PIPE -- $1.00 per lnab in diametar per Ilnemr root 

BOX -- S300.00 per cub10 yard oC oament 
(includem wing walla and rebar) 

*** BRID0ES --- $80.00 per aquare foot o f  brldpo croralng 
* * * a  BXCAVATION --- $2.00 per oubic yard ot earthwork 

* * * * *  RIOYT-OF-YAY --- ) denotaa oobt per acre 



- - - ____ - - _3 - - - ----- __ - - 
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a 
, 

ESTRELLA DREEYAY 

8 . . *I. I..* *.... 
CYAYYBLB CULVKRTB BRIOOEB BXCAVATION R.0.Y DESCRIPTION 

I I I 

1 I I 

I I 1 

1 1 1 I I ................................................................. 
I I I I I 
. . . - - - -. - - - - - -- - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - -1 Ip &..4--- - - - - - - - - - --- -- - - - - - - -- 

a CYAYYELS --- $180.00 per cubic yard of punito (ercludoo oxcavmtIon) 
0. CULVERTS --- PIPE -- S1.OO per inch ln diameter per linear loot 

BOX -- $300.00 per cub10 yard oC conoat 
(includoo wlng waIlo and robar) 

* * *  BRIDOES --- $60.00 par oquarr loot of brldgo crooolng 
.*** KXCAVATION --- SP.00 per cublo yard ol orrtbwork 

*..*a RIoYT-OF-WAY --- ( ) donotoo coot per acre 
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I 

BSTRBLLA FREEWAY 

. . 0.. .*.* .... 
CUANNBLS CULVBRTS BRIDOBB BXCAVATION R.0.W DKSCRlPTIOW - ................................................................................................................. 

I I I I 1 '"II~C,Y~-~- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- 
1 I I 

1 1 I I 

ORAND TOTAL FOR WILE  

CUANNELS --- S180.00 par cublc yard oC gunlta (oxcludoo .xc.v~~~oI~) 
0.  CULVERT8 --- PIP6 -- $1.00 par lnoh In dlametar per linear foot 

BOX -- $300.00 per oubia yard of camant 
(lncludaa wlng wmlla and robar) 

BRIDOES --- $60.00 per oquara foot ol bridge croaalng 
*.a* BXCAVATION --- 32.00 par cubic yard of earthwork 

*.*a* RIOYT-OF-YAY --- ( ) donotma coot par more 



ESTRSLLA FREEWAY 
RAIUAGB COST BSTllATC8 FOR MILE 

-&m~(?~-h-&ddc~~---  

TOTALS 

. . . . . . c/ .... ..*.. 
CYAYYELS CULVERTS BRIDOES KXCAVATlOY R.0.Y DESCRIPTIOY 

ORAND TOTAL 901 MILE 2 318 C/77 - - - - - - - -J - - - - - -d - - - - - - - - - - - - - - - -  

CYAYYELS --- $180.00 per cubic yard of gunlte (excludmm exoavatlon) 
* *  CULVERTS --- PIPS -- S1.OO pmr inch in dlammtmr per llnemr foot 

Box -- 1300.00 per oublo yard of oement 
[lncludem wlag wall* and rebmr) 

* * *  ~ ~ 1 0 0 9 9  --- S60.00 per mquare foot o t  brldpr cromrlng 
**.* UXCAVATlON --- (2.00 par cubic yard of martbwork 

***.* IIOYT-OF-YAY --- ( ) denotem coat par @ore 



...... . .  ____ - __ __ __ .- . . . . . . .  . . . . . . . . . . . .  ...... . . ......... - .  . , . , . . . . . .  '. . . --- 
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, , 
I.: , I _  

, ~ s'. 

..- D R A I l A O I  COST S S T I W ~ ~ S I ~ I O R  M I L 8  

. . . .I . .... ..... 
CYAYYELS CULVERTS BRIOOKS E X C A V A T I O N  R . 0 . W  O L 1 C R ~ P T f O U  ------------------------------------------------------------------------------------------------------------------- 

I.!! ' I I 1 '  I 1 . I:/ . >b , 3 ...... I 
-%? -2~1-?-~~--------------------------------------------------------------~-----1L~---~--i-~-~--~-~~~-------- - a  ---- 

T O T A L S  I I 

C Y A I Y C L S  --- S l 8 0 . 0 0  per oublc yard o f  #unite (eacludee a x o a v ~ t l o n )  
** CULVERTS --- P I P 8  -- $ 1 . 0 0  per Inch in dlmmoter per llnear toot 
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5062 N u 1 1  19th Avenue 
Phcenix. Arizona 85015 
(602) 242-2999 

CELIA 6ARR 
ASSOCINES 

November 4, 1987 

Mr. Ray Jordan, P.E. 
Arizona Department of Transportation (ADOT) 
205 South 17th Avenue, Room 216E 
Phoenix, Arizona 85007 

Re: Estrella Freeway - Hydrologic Investigation Report 
CBA File No. 40955-02-30 

Dear Mr. Jordan: 

We are submitting this letter to respond to each of the review comments 
contained in your memorandum dated September 2, 1987 pertaining to the 
Estrella Freeway - Hydrologic Investigation Report, which we submitted to 
your office on July 14. We are responding to your comments in this manner 
in accordance with discussions held during our October 13 monthly meeting 
for this project. 

The following is a brief discussion of each of your comment items: 

Item No. 1 

You have indicated that the hydrologic investigation appears to 
conform with procedures recommended and established during our earlier 
meeting with you and Mr. Art May on May 28, 1987. 1 don't believe we 
will dispute this assessment. 

Item No. 2 

According to the report entitled New River Dam, Including New River to 
Skunk Creek, Design Memorandum No. 3, U.S. Army Corps of Engineers, 
November, 1982, the emergency spillway for New River Dam would pass a 
peak flow rate of 29,850 cfs during the Probable Maximum Flood (PMF). 
The report also indicates that there would not be any flow over the 
emergency spillway during the 100-year flood or even the Standard 
Project Flood as their respective minor outflows (less than 3,000 cfs) 
are controlled by the constructed outlet conduit in the main 
embankment. 

You have expressed the opinion (as did the staff of the Flood Control 
District of Maricopa County in a separate meeting) that the design of 
the Estrella Freeway should not impact the functional capabil ity of 
the New River Dam emergency spillway. We agree, and in our 
professional opinion, we do not feel that any of the freeway 
alignments proposed in this area will have an adverse impact on the 
ability of the emergency spillway to function for the following 
reasons: 

Offices In Turn a,nd Phoenix: Arizona 
Engineering. Planntng - S u ~ e y ~ n g  - Landscope Architecture -Hydrology 
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a. The impacted a1 ignment segments (17 and 18) are located 1,200 
feet and 2,600 feet downstream of the emergency spillway, 
respectively. The crest elevation of the emergency spillway is 
1,456.2 feet. The proposed elevations for the immediate 
downstream roadway segments are approximately 1,405 feet for 
Segment 17 and 1,380 feet for Segment 18. Thus, the minimum drop 
from the spillway crest to any obstruction produced by roadway 
alignments is in excess of 51 feet. 

b. Segment 17 has a maximum fill height of 15 feet above the local 
low spot immediately downstream of the emergency spillway. 
Segment 18 has a maximum fill height of 8 feet. Since drainage 
structures at these locations will only be sized to accommodate 
the 50-year discharge generated by a minor local watershed, 
backwater pondi ng wi 11 be temporarily induced a1 ong the upstream 
side of these roadway segments during more extreme flooding 
events. However, the discharge of the PMF through the emergency 
spillway (29,850 cfs) will result in the obliteration, or 
washout, of the segment of the freeway in its downstream path, as 
the roadway drainage system has not even remotely been designed 
to accommodate this flow. 

Item No. 3 

A 50-year design frequency will not be utilized for onsite roadway 
drainage unless the roadway is depressed. A 50-year design frequency 
will be utilized for offsite drainage, except at the locations noted 
in the report, as long as ADOT can be assurred that during the 
100-year event, flooding of adjacent properties outside of the 
proposed freeway right-of-way has not been increased. 

Item No. 4 

The following describes procedures which have been used for detention 
basin sizing of single basin systems comprising the "pass thru" 
concept for control of drainage impacting the Cotton Lane segments: 

Chapter 6 in Urban Hydrology for Small Watersheds (TR-55) contains a 
manual method for auick estimates of the effects of tem~orarv 
detention on peak discharges. This method is principaljy used to 
develop preliminary estimates of storage volumes and peak outflow 
discharges and is also adequate for final design of small detention 
basins. Worksheet 6a was used to calculate the storage volume 
required to reduce the peak discharges at selected locations to an 
acceptable value. The necessary volume was derived in acre-feet and a 
rough set of detention basin dimensions were calculated. These 
dimensions took into account property lines, grades, existing 
right-of-way and the future roadway. 
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Available charts in the TR-55 manual do not extend beyond a desired 
ratio of peak outflow to peak inflow greater than 0.8. In those 
instances where the TR-55 quick estimate procedures could not be used, 
similar procedures prescribed in the draft version of Pima County's 
manual entitled Drainage and Channel Design Standards for Local 
Drainaqe, Section VI were used for detention basin sizing. 

The following describes procedures which will be used for detention 
basin sizing and flood routing comprising the "continuous channel with 
various amounts of storage" concept for control of drainage impacting 
the Cotton Lane segments: 

We are in the process of investigating the concept of a continuous 
channel (with possible intermediate detention/retention structures) 
extending southward along the Cotton Lane segments for discharge into 
the Gila River. This concept will be evaluated and compared with the 
incremental "pass through" concept previously presented to ADOT, in 
terms of overall costs, including construction and right-of-way. 
Flood routings for multiple detention basin concepts will be 
accompl ished using a prel iminary level of detail application of the 
TR-20 or HEC-1 procedures. This concept will be presented to you in 
the near future. 

Phase 111: 

As a part of Phase 111, hydrograph routings for the selected drainage 
and detention basin scheme along the Cotton Lane portion of the 
Estrella Freeway will be performed to a greater level of detail using 
TR-20, HEC-1, or other appropriate methodologies to provide a more 
accurate determination of right-of-way needs. 

We hope that this letter satisfactorily addresses your September 2, 1987 
review comments pertaining to our submitted hydrologic investigation for 
the Estrella Freeway. If you have any questions or additional comments, 
please do not hesitate to call. 

S i ncerely , 

cc: Hr. Art May, ADOT 
Hr. John Louis, ADOT 
Hr. Jim Lee, CBA 
Hr. Dave Potter, CBA 
)is. Me1 inda Cuff, CBA 
Mr. Greg Evans, KHA 
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