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1.0 INTRODUCTION

Rancho Cabrillo is a planned residential community located in an unincorporated area of
Maricopa County, Arizona within portions of Sections 3 and 10, Township 4 North,
Range 1 West, Gila and Salt River Base and Meridian. It is bounded by Dysart Road to
the east, Litchfield Road to the west, Jomax Road to the north and the McMicken
Dam/Trilby Wash flowage easement to the south (see Figure 1, Vicinity Map). Happy
Valley Road (Section Line Roadway) provides access to Rancho Cabrillo along a re-
aligned right of way and traverses the south half of Sections 1 and 2, T 4N, R1W and
connects with Vistancia Boulevard on the eastern end. Portion of Happy Valley Road
Phase Il will involve portion of the land owned by the Flood Control District of Maricopa
County and referred to as the McMicken Dam / Trilby Wash Flowage Easement.

The purpose of this report is to present the roadway hydrologic and hydraulic designs for
Happy Valley Road Phase Il (HVR PIl) (STA 50+44 to STA 106+00) and to be able to
secure necessary clearances and permits for its construction. Happy Valley Road
Phase | has already received approval from the FCDMC, MCEQ, and MCDOT.
Construction of the water & sewer lines that emanate from Happy Valley Road Phase |
and heading southward is already under construction. Phase Il of Happy valley Road
contains the remainder of the water and sewer lines that will serve Rancho Cabrillo. A
separate report shall be produced to cover the hydrologic and hydraulic design for the
arterial and collector streets for the Rancho Cabrillo development.

The drainage designs provided in this report are in accordance with the guidelines and
criteria in the Drainage Design Manuals, Volume | — Hydrology, dated January 1995 and
Volume Il — Hydraulics dated January 1996 (Reference #3).

Limits of the mapped 100-year floodplain boundaries are from FEMA panel 04013C1155
H, dated September 30, 2005. Aside from the Zone A along 16-East Wash, most of
HVR PIl is within Zone X. Figure 2 shows the floodplain as depicted on the FIRM.

2.0 HYDROLOGY

The watershed area impacting HVR PIl has been covered in studies by the Wittman
ADMS that was completed in 1989 by The WLB Group and updated in December 2002
by The WLB Group through the Addendum to the Master Drainage Report for Rancho
Cabrillo. This latter study was reviewed and accepted by the FCDMC and included
detailed hydrologic data used in this report. The more recent Wittman Area Drainage
Master Study Update (ADMSU) completed in October of 2004 by Entellus was also
studied (Reference #9).

The drainage sub-basin upstream of HVR PII utilized for this study was called area
C122E watershed in the HEC-1 models (wlbrcabx.out). See Figure 3. The 2004 update
by Entellus utilized a sub-basin named PD700 for the watershed area between
Bearsdley Canal and the McMicken Dam Outlet Channel from 16-East Wash to
Padelford Wash. See Figure 4. It was found that the 2004 update was not as detailed
as the WLB study for the drainage watershed areas affecting HVR PIl. Although the
HEC-1 Models for the 2004 study gave existing and future conditions for the areas; there
were no breakdown for the watershed affecting HVR PIl as with the earlier studies.
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Moreover, many of the smaller areas studied in the 2004 ADMSU resulted with a larger
peak discharge for the existing conditions for a 100-year 6-hour event. This situation is
apparently due to the factors chosen in the future conditions models. The WLB Group
believes that the 100-year 24-hour event used on future conditions in the morphed HEC-
1 models is a better model to represent the flows affecting HVR-PII other than at 16-East

Wash.

Based on the above, the areas and peak discharge for the flows presented in the earlier
drainage report for the 100-year 24-hour peak discharges are valid and reasonable for
the design of culverts crossing HVR PIl. Figure 3 shows the HEC-1 areas used in the
hydrologic modeling for the earlier studies.

The culverts at STA 60+00 has a Qg discharge of 212 cfs and the culvert at STA 71+81
has a Q4o discharge of 28 cfs, which were both based on a spatial allocation from
hydrologic watershed area C122E (WLB Combined model) flows. See Table 2 and

Figure 5.

Estimated 100-year runoff to the culvert crossing 16-East Wash (STA 86+80) are based
on flows from the Wittman Area Drainage Master Study Update of 2004 with the 100-
year peak discharge of 3,676 cfs (Routing along wash RPD704 per HEC-1 model for
100-year 6-hour Future Conditions) that is added with the flow for the contributing area
of 165.3 acre (Area C Q4o = 258 cfs) for a total of 3,954 cfs. These flows would give a
maximum flow condition for the culvert crossing at 16-East Wash as depicted in Table 1
below. Figure 6 shows the 100-year floodplain and the transitions for the floodplain both
upstream and downstream of the 16-Eash Wash crossing.

Table 1: Summary of 100-yr, 24-hour peak flows for 16-East Wash @ McMicken Dam

Outlet Channel Confluence

EXISTING CONDITIONS FUTURE CONDITIONS
Ol WLB Combined WLB Combined
ADgMS Stantec Entellus / Morphed Entellus / Morphed
Study: (wlbrcab.dat) (wlbrcabx.dat)
Date: 1989 2003 2004 2004 2004 2004
Location (cfs) (sm) | (cfs) (sm) | (cfs) (sm) | (cfs) (sm) |[(cfs) (sm)| (cfs) (sm)
McMicken (6,875 322.99|7,522 322.80(7,100 313.12(8,049 322.74(9,061 313.12[8,451 322.74
Dam Outlet
0222?31,28116- (PT 15.20 hrs)| (PT 15.10 hrs) |(PT 15.50 hrs)| (PT 18.05 hrs) |(PT 15.17 hrs)| (PT 14.55 hrs)
Confluence

Note: cfs = cubic feet per second; sm = Square Miles; PT =

Peak Time

Along HVR PII, drainage sub-areas A-1, A-2, A-3 & A-4 were delineated as shown on
drainage map Figure 7. 100-year peak flows for the sub-areas were estimated using the
Rational Method. Estimated peak discharges for 2-, 5-, 10-, 25-, 50- and 100-year storm



frequencies have been calculated for the offsite areas and are provided in Appendix A.
Total drainage area within HVR PII right-of-way is 23.75 acres.

3.0 HYDRAULIC DESIGN

Design of HVR PII stormwater amenities, such as street capacities, curb openings and
catch basins, are determined from the 10-year generated flows for drainage areas based
on divisions at high points along its length and are included in Appendices C through E.

FlowMaster was used to design and check street capacity. For arterial streets, it is
required to maintain one dry lane of 12’ each direction for traffic during a 10-year storm
event. Calculations for street capacity are included in Appendix C. Scupper or catch
basin design calculations are given in Appendix D.

CulvertMaster was used to calculate cross culverts underneath HVR PII, while AutoCAD
LDD HYDROLOGY module was used for the computation of the 8-barrel box culvert
along Happy Valley Road at STA 86+80. The printouts are provided in Appendix E.

Detailed construction plans showing the alignment, elevations and floodplains are shown
on sheets 1 to 7 for the Happy Valley Road Phase | improvements and on sheets 1 to 10
for the Happy Valley Phase Il improvements. Only sheets 2 & 3 are included.

40 SCOUR CALCULATIONS AND OUTLET PROTECTION

Calculations for scour and outlet protection are from procedures outlined in Section 5 &
6 of the FCDMC Drainage Manual, Volume Il. A factor of safety is inherit with the
computations as “the equations are based on tests which were conducted to determine
maximum scour for the given condition and therefore represent what might be termed
worst case scour geometries”.

The flow rates indicated in the previous section for the culvert crossing shall be used for
scour and outlet analysis. Appendix F presents the calculations for the protection at the
outlets for each culvert. Appendix G presents calculations for the lateral migration limits
that were used to determine the easements for the outlets affecting the McMicken Dam

Flowage Easement.

Figure 8 & 9, which are part of the improvements plans (Sheets 2 & 3), show the details
for the culverts rip-rap apron & lining along HVR PII.

5.0 CONCLUSIONS

The hydrologic and hydraulic designs for HVR PIl are included in the appendices of this
report. All analyses and designs for proposed drainage infrastructures are in
accordance with the FCDMC criteria.

Happy Valley Road is designed to adequately convey the 10-year peak flow with one dry
lane open to traffic during the storm event. All catch basins and intakes properly convey
- flows to culverts and outlets.



Use of Rip-Rap for each crossing culvert outlet meets protection requirements for the
flows downstream of Happy Valley Road Phase II.
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Table 1: Summary of 100-yr, 24-hour peak flows for 16-East Wash & McMiken
Dam Outlet Channel

EXISTING CONDITIONS FUTURE CONDITIONS
WLB Combined / WLB Combined /
Original ADMS Stantec Entellus Morphed Entellus Morphed
Study: (wlbrcab.dat) (wlbrcabx.dat)
Date: 1989 2004 2004 2004 2004 2004
Location (cfs) (sm) (cfs) (sm) (cfs) (sm) (cfs) (sm) (cfs) (sm) | (cfs) (sm)
Outlet Channel & | 6,875 32299 | 7,522 322.80 (7,100 313.12 | 8,049 322.74 | 9,061 313.12 | 8,451 322.74
16-East Wash (PT 15.20 hrs) (PT 15.10 hrs) (PT 18.05 hrs) (PT 18.05 hrs) (PT 15.17 hrs) (PT 14.55 hrs)
Confluence .

Note: cfs = cubic feet per second; sm = Square Miles; PT = Peak Time




TABLE 2: RANCHO CABRILLO - SUMMARY OF CROSS DRAINAGE CULVERTS FOR OFFSITE FLOWS

Computation / Approx. | Bottom | Inlet Outlet Tailwater | Outlet
Culvert Q100 Source Size Length Slope Invert Invert | Headwater | Headwater Depth Velo.
(cfs) (ft) (fUft) | Elev. (ft) | Elev. (ft) | Elev. (ft) | Depth (ft) (ft) (fps)
Happy Valley Rd Entellus + WLB |8 cell - 10'x8' Conc| 255 0.0050 | 1311.00 | 1309.72 1319.40 8.40 5.80 10.3
@ Sta 86+80 & 3954 Morphed - Area| Box Culverts ‘
16-East Wash 122E
Happy Valley Rd Spatial 6 - 36.25" x 22.5" 129 0.0050 | 1319.25 | 1318.60 1323.44 419 2.00 8.0
212 allocation - Arch Culverts
@ Sta 60+00 WLB Morphed .
_ 2-24" CMP
Happy Valley Rd Spatial Culvert 121 0.0050 | 1318.57 | 1317.96 | 1322.72 4.15 2.00 45
Allocation -
@ Sta 71+81 28 | WLB Morphed

§
& Note: Refer to Appendix C for detailed culvert design.
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APPENDIX A

HYDROLOGIC DATA SHEETS

Rational Method — Area A-1, A-2, A-3,
& A-4



Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: WLB GROUP Date: 1-29-04
LOCATION DATA

Location: HAPPY VALLEY RD @ STA 60+00

Project Name: RANCHO CABRILLO Subarea id: Al

Drainage Area Cover: PAVEMENT

DESIGN DATA

Drainage Area 2.97 acres
Watercourse Length 500.0 feet

Top Elevation 100.0 feet
Bottom Elevation 97.5 feet
Slope .00500 feet/feet
Roughness Coefficient (Kb) .03705

10-Year, 6-Hour Rainfall 2.07 inches

Hydrological Summary Table

Parameter 2-¥r 5-Yr 10-Yr 25-Yx 50=¥Y¥ 100-Yr
Q (cfs) 7 10 12 17 21 24
& 0.800 0.800 0.800 0.880 0.950 0.950
Tc (min) 9.0 1:9 7.4 6.8 6.5 0
i (in/hr) = W 4.3 5.1 6.3 7.3 8.4

fov Chcking d%f/aﬁe iadth c/azze (6-yr St event, g vt | y
21 &/o:%= & e Coppmx. 50, 12 cf)bams from 2eot and teal S CFCL
Nifs « N@cﬁyévw4%hakywz?Uldﬁizéwau4g hO(umL&iwﬁbu.



Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: WLB GROUP Date: 1-29-04
LOCATION DATA
Location: HAPPY VALLEY ROAD @ STA 71+81
Project Name: RANCHO CABRILLO Subarea id: A2
Drainage Area Cover: PAVEMENT
DESIGN DATA
Drainage Area 2.71 acres
Watercourse Length 681.0 feet
Top Elevation 100.0 feet
Bottom Elevation 96.6 feet
Slope .00499 feet/feet
Roughness Coefficient (Kb) 03730
10-Year, 6-Hour Rainfall 2.07 inches
Hydrological Summary Table
Parameter 2-¥r 5-¥1 10-YE 25-Yr 50-Yr 100-Yr
Q (cfs) 6 9 10 14 18 20
C 0.800 0.800 0.800 0.880 0.950 0.950
Tc (min) 108 9+:6 9.0 8.2 7.8 7.4
i (in/hr) 2.8 3:9 4.7 5119 6.8 7.9
e) ruhc
Fer 0&7 [ant ca,ﬂ;alw‘/ms bapr. 73“70 Acamwﬁ:w west 45 ¢p for
(-s L7$_X /0 -?' § Cﬁ

Nefe: Nb 467 Lena cfuébf & yeeded becose 3 ho tab & ulfer




Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: WLB GROUP Date: 1-29-04
LOCATION DATA

Location: HAPPY VALLEY RD @ STA 79+00

Project Name: RANCHO CABRILLO Subarea id: A3

Drainage Area Cover: PAVEMENT

DESIGN DATA

Drainage Area 4.51 acres
Watercourse Length 1020.0 feet

Top Elevation 100.0 feet
Bottom Elevation 94 .8 feet
Slope .00510 feet/feet
Roughness Coefficient (Kb) .D3591

10-Year, 6-Hour Rainfall 2.07 inches

Hydrological Summary Table

Parameter 2-Yr 5=Yr 10-Yr 25-Yr 50-Yr 100-Yr
Q (cfs) S 13 15 22 27 31
c 0.800 0.800 0.800 0.880 0.950 0.950
Tc (min) 13.4 11:8 11.0 10.0 g8 9.0
i (in/hr) 2.6 3.6 4.3 5.5 6.3 7.3

o, }f[,uw

for éﬁ%/au Caledatras, b, //fo;? x(09/ = G?Z,fh /7Lo @ﬂf/a CP C3
'-n @(0~ 0 é7)</$/: [040 %
(,Q/o ﬁ(/ W/_AM‘:foé [ C/C ﬁﬁﬁ/ﬂf’w L:zw[/’ﬁ)




Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: WLB GROUP Date: 1-29-04
LOCATION DATA

Location: HAPPY VALLEY RD @ STA 97+87

Project Name: RANCHO CABRILLO Subarea id: A4

Drainage Area Cover: PAVEMENT
DESIGN DATA

Drainage Area 5.58 acres

Watercourse Length 992 .0 feet

Top Elevation 100.0 feet

Bottom Elevation 95.1 feet

Slope .00497 feet/feet

Roughness Coefficient (Kb) .03534

10-Year, 6-Hour Rainfall 2.07 inches

Hydrological Summary Table

Parameter 2= S 10-Yr 25=-Yxr 50=Y% 100-Yr
Q (cfs) 1.2 16 19 27 34 39
c 0.800 0.800 0.800 0.880 0850 0950
T (min) 3.1 11.6 10.9 9.9 9.4 8.9
i (in/hr) 2.6 3.6 4.3 5.5 6.:3 T3

ﬁréﬁ?'—/dm Caleblofina, Bfapy. 537 %Iuﬂqfﬂmm st to CP c4

Bo= 0:53x/9=10.] ofs

. &,a ﬁv’ Mz%bmmf = ‘ZL,([[H):EJ % ((,/u'okclﬁ( /m[g nd i )




APPENDIX B

Hydrology for Flow in Culverts

Excerpt — wilbrcabx.out
Entellus - Appendix D.6
Excerpt — Entellus 100-yr 6-hr Future
Conditions
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1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS

IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE

STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT

INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 .INPUT
PAGE 1
LINE

B, o) 2 sn amssor Lo me s - b Ry 3 s s s Lemas i o Do onman o Bl Yo pcionn oo 8o ininims OFgr— 10

1 ID RANCHO CABRILLO HYDROLOGIC STUDY FOR OFFSITE FLOWS )

2 ID - - POST-DEVELOPMENT CONDITIONS

3 Th THIS IS A MODEL PREPARED BY WLB GROUP TO COMBINE THE HEC-1
FILES:

4 ID PADEL24D.DAT PREPARED BY A-N WEST FOR AREAS UPSTREAM OF CAP
&

5 ID WLBRCAB.DAT PREPARED BY WLB GROUP (A REVISED MODEL OF
RNCHCAB.241

6 ID PREPARED BY STANTEC BASED ON WITTMANN ADMS 1989 FOR AREAS
DOWN -

7 ID STREAM OF CAP ONLY)

8 ID NOTE: ADMS AND A-N WEST MODELS USED DIFFERENT

METHODOLOGIES/PARAMETERS :

9 ID *DIFFERENT RAINFALL DEPTHS

10 ID *UK VS UI FOR SUBBASINS

Ix ID *RM VS RS/RC CHANNEL ROUTING

12 ID *LS VS LG FOR RATE LOSSES



4806
4811
— 4814
4820
4823
4826
4837
4843
4846
4853
4856
4863
4869
4872
4878
4881
4884
4887
4894
4897
4910

4913

122DR

122E2

P
(22

127A

127B

127
’C127...... .......
12?
.C127...... .......

C125



4780 KK 122B SUB

4781 KM RUNOFF FROM SUB 122B
4782 BA 2159
4783 LS 77 51
4784 UK 200 .011 .11 100
4785 RK 2950 .0071 .05 TRAP 40 10
x
4786 KK 122BR DIV
4787 KM DIVERT 100YR,2HR RET VOLUME REQ FROM THIS SUBBASIN
4788 DT 122BD 17.08
4789 DI 0 10000
4790 DQ 0 10000
*
4791 KK 122C4 CP
4792 KM ROUTE SUB 122B TO CP 122C4
4793 RM 1.7 083 2
*
4794 KK 122C5 CP
4795 KM COMBINE CP 122C3 & 122C4
4796 HC 2
*
4797 KK 122E1 CP
4798 KM ROUTE CP 122C5 TO CP 122E1
4799 RM 38 .18 2
*
4800 KK 122D SUB
4801 KM RUNOFF FROM SUB 122D
4802 BA .0775
4803 LS 77 51
4804 UK 200 .011 .11 100
4805 RK 1400 .0071 .05 TRAP 30 10
*
4806 KK 122DR DIV
4807 KM DIVERT 100YR 2HR RET VOLUME REQ FROM THIS SUBBASIN, INCL. PARCEL F
4808 DT 122DD 6.13
4809 DI 0 10000
4810 DQ 0 10000
*
HEC-1 INPUT PAGE115
LINE | DS - 2 cvsenes D ensonssD crvass Obemsnat] spvesssBherenpiDrwseiL O
4811 KK 122E2 CP
4812 KM ROUTE SUB 122D TO CP 122E2
4813 RM 42 211 2
*
4814 KK 122E SUB
4815 KM RUNOFF FROM SUB 122E
4816 - BA .3888
4817 IE) 77
4818 UK 200 .011 .11 100
4819 RK 5200 .0063 .05 TRAP 40 10

4820 KK 122E3 CP



% 4821

4822

4823
4824
4825

4826
4827
4828
4829
4830
4831
4832
4833
4834
4835
4836

4837
4838
4839
4840
4841
4842

4843
4844
4845

LINE

4846
4847
4848
4849
4850
4851
4852

4853
4854
4855

4856
4857
4858
4859
4860
4861
4862

4863
4864
4865
4866
4867

* K X ¥ %

KM COMBINE SUB 122E, CP 122E1 & 122E2
B IO U SN PRDNEP

HC 3 -

KKK KOKOK K KKK KK KK K KK KK K KKK KKK KKK KKK AR oK Kk kR ok koK K skok Sk ok Kk sk k3K ok Kok kK K
END OF SPETEMBER 2002 RANCHO CABRILLO REVISIONS
THE LAST PORTION IS FROM THE WITTMANN ADMS STUDY

KK C132

KM ROUTE FLOW AT CP 122E3 TO C132 (USE ORIGINAL WLB ROUTING DATA)

RM 1 4 2

KK 55

KM RUNOFF FROM SUBWATERSHED 55.

BA 3.27

LS 84

Ul 0 80 162 246 391 565 779 979 1228 1344

UI 1308 1468 1468 1468 1403 1097 1026 964 825 744

Ul 706 723 510 487 467 447 340 336 324 313

UI 302 292 305 195 189 184 179 174 114 93

UI 9 88 8 84 75 50 49 48 47 46

UL 45 44 43 42 50 23 22 22 21 21
UI 21 20 20 2 19 4 0 0 0 0
KK C55
KM  STORAGE ROUTE THROUGH C55. 4-84" CONCRETE OVERCHUTES ON CAP.
RS 1 STOR 0 0
SV 0 303 545 1999 6479
SQ 0 2260 2740 3160 3600
SE 15105 1524 1528 1532 1536
KK CI127A
KM  ROUTE FLOW FROM C55 TO C127A.
RM 1 43 2
HEC-1 INPUT PAGE116
Dol e B S T 8 9.0 10
KK 127A
KM  RUNOFF FROM SUBWATERSHED 127A.
BA .61
LS 82
UK 200 015 .10 100
RK 4100 .0097 .07 .15 10
RK 8800 .0097 .05 .61 50 5
KK C127A
KM  ADD HYDROGRAPHS AT C127A.
HC 2
KK 56
KM  RUNOFF FROM SUBWATERSHED 56.
BA 48
IS 86
UL 0 101 346 725 935 991 709 542 428 316
UL 230 208 173 124 90 60 54 33 31 29
UI 24 15 14 13 3 0 0 0 0 0
KK C56
KM  STORAGE ROUTE THROUGH C56. 72" CONCRETE OVERCHUTE ON CAP.
RS 1 STOR 0 0
SV 0 566 2286 4438 93.0 175.78

260 460 550 620 700

SQ 0



3211..

3226.

31.74.

100.

100.

100.

304.19

HYDROGRAPH AT
.08

DIVERSION TO
.08

HYDROGRAPH AT
.08

ROUTED TO

.08

HYDROGRAPH AT
.39 (Area)

3 COMBINED AT

304.66

ROUTED TO

304.66

HYDROGRAPH AT
% 5%

ROUTED TO
3.27

ROUTED TO
3.27

HYDROGRAPH AT
61

2 COMBINED AT
3.88

HYDROGRAPH AT
.48

ROUTED TO

122E1

122D

122DD

122DR

122E2

122E3

c132

55

C55

Cl27A

127A

Cl27A

56

7232

164.

164.

8

59

7249.

7226.

1653.

1651.

1310.

617.

1671.

802.

18.

12.

12

32

18

18

=2

12

12

12

12

12.

05

05

05

.20

05

«50

.50

.50

.85

.45

+ 75

15

6797.

19.

L.

1Ll

10.

66.

6814.

6800.

428.

428.

428.

124.

550.

11.3..

4271.

20.

4291.

4222.

133,

433

133

39!,

172.

35.



Appendix D.6

Table D 6 Summary of Peak Dlscharges

Page 8 of 13

~ 100-yr24-hrStorm = 100— T 6-hr rStorm. Controllmg Storm
) Exst Cond
IW392 : ; i 1,985 6-hour 1,811
IW394 4.17 2,569 2,700 2,805 6-hour 2,700 6-hour 2,805
IW395 7.86 6,223 5,796 6,231 24-hour 6,223 24-hour 6,506
IW396 0.59 260 390 389 -~ __6-hour 390 6-hour 389
IW397 4.81 3,716 3,845 4,160 6-hour 3,845 6-hour 4,160
PD700 1.40 1,491 1,703 1,683 6-hour 1,703 6-hour 1,6837.3
PD704 0.36 337 480 491 6-hour 480 6-hour 491
PD708 2.40 1,690 1,840 1,829 6-hour 1,840 6-hour 1,829
PD712 0.89 755 1,003 987 6-hour 1,003 6-hour 987
PD712A 0.77 407 570 546 6-hour 570 6-hour 546
PD716 1.756 2,751 2,644 2,642 24-hour 2,751 24-hour 2,662
PD720 0.59 668 942 944 6-hour 942 6-hour 944
PD726 1.35 843 1,071 1,051 6-hour 1,071 6-hour 1,051
PD726A 1.10 457 605 579 6-hour 605 6-hour 579
PD726B 0.93 642 832 849 6-hour 832 6-hour 849
PD732 0.48 461 681 687 6-hour 681 6-hour 687
PD736 0.78 269 373 358 6-hour 373 6-hour 358
PD740 1.28 798 991 1,005 6-hour 991 6-hour 1,005
PD744 0.80 531 732 709 6-hour 732 6-hour 709
PD748 0.28 374 557 559 6-hour 557 6-hour 559
PD752 0.19 236 354 356 6-hour 354 6-hour 356
PD756 3.23 1,528 : 1,655 1,791 6-hour 1,655 6-hour 1,791
PD760 0.87 1,161 1,168 0.87 1,444 1,464 6-hour 1,444 6-hour 1,464
PDEAST 16.44 8,461 10,018 16.44 6,672 8,797 24-hour 8,461 24-hour 10,018
PDWEST 7.08 4,394 5,033 7.08 3,720 4,407 24-hour 4,394 24-hour 5,033
PI600 0.61 731 718 0.61 1,023 1,007 6-hour 1,023 6-hour 1,007
- PIGO0A 0.52 822 817 0.52 1,191 1,179 6-hour 1,191 6-hour 1,179
a PI603 0.52 418 423 0.52 623 633 6-hour 623 6-hour 633
3 P1604 0.36 312 329 0.36 469 494 6-hour 469 6-hour 494
P1606 1.08 708 790 1.08 921 1,033 6-hour 921 6-hour 1,033
W PI606A 0.46 374 353 0.46 575 546 6-hour 575 6-hour 546
= PI609 1.94 960 1,030 1.94 1,136 1,233 6-hour 1,135 6-hour 1,233
] Pl612 0.74 458 492 0.74 656 701 6-hour 656 6-hour 701
P1615 0.84 625 628 0.84 852 855 6-hour 852 6-hour 855
i Pl618 0.29 323 300 0.29 470 448 6-hour. 470 6-hour 448
3 PI621 0.90 645 667 0.90 865 907 6-hour 865 6-hour 907
g Pl624 1.23 847 879 1.23 1,112 1,157 6-hour 1,112 6-hour 1,157
(=
W

* Drainage areas may differ between the 24-hour and 6-hour storms: the HEC-1 hard coding was performed separately for the 24-hour and 6-hour storms.
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ROUTED TO
ROUTED TO

2 COMBINED AT
ROUTED TO
HYDROGRAPH AT
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
4 COMBINED AT
ROUTED TO
HYDROGRAPH AT
HYDROGRAPH AT
3 COMBINED AT
ROUTED TO
DIVERSION TO
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
3 COMBINED AT
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
3 COMBINED AT
ROUTED TO

HYDROGRAPH AT

Wittmann ADMSU 100-year 6-hour Future Conditions

PD756
SCP210
RPD756

Cc708%*

R708%*

PD708
PD712A

R712A

PD712
CPD708
RPD708

AF800
CPD704
SPD704

DO800

D800

& EAST WASK

PD700

D800
RD80O0
AF802
c802*
R810*

AF803

1791.

1778.

1746.

2010.

1956.

1829,

546.

5351

987.

3529.

3489.

491.

952,

3804.

3708.

3708.

1683.

5673.

671

5672.

5655,

2004.

4.83

.00

.00

.00
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663.

663.
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1400.
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1574.
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1574.
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41.
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19,

42,
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414.

414.

414 .

69.

3313.

26.

3316

3303,

139.

58.

58.

58.

66.

66.

39

14.

14.

s Gy

123,

14.

138.

1385

138.

138.

23 .

1845.

1847.

1845.

46.

i

313

313«

313

23
.23
.23
.70
.79
.40
o
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.76

.36
472
.84
.84
.84
.84
.84
.40
Ag
.84

.84

: 239

51

.51

.84



APPENDIX C
- STREET CAPACITY CALCULATIONS




Happy Valley Rd @ Sta 79+00
Worksheet for Irregular Channel

Project Description

Project File h:\al'spr~1\rancho~1\roads.fm2
Worksheet Street Capacity for Happy Valley Rd
Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope

0.005100 ft/ft
Elevation range: 99.39 ft to 100.04 ft.

Station (ft) Elevation (ft) Start Station End Station Roughness

-14.00 100.00 -14.00 44.00 0.015

11.00 99.89

11.50 99.89

11.50 99.39

44.00 100.04
Discharge 5.00 ft®/s
Results
Witd. Mannings Coefficient 0.015
Water Surface Elevation 99.70 ft O G
Flow Area 246  f D % lone. voddth = 328 /567
Wetted Perimeter 16.01 ft 52 . 5" >/2 "roK)
Top Width 15.69 ft

“Depth 0.31 ft
Critical Water Elev. 99.69 ft
Critical Slope 0.006327 ft/ft
Velocity 2.03 ft/s
Velocity Head 0.06 ft
Specific Energy 99.77 ft
Froude Number 0.90
Full Flow Capacity 33.78 ft¥/s
Flow is subcritical.
None FlowMaster v4.1¢c

Feb 2, 2004

08:56:20

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Happy Valley Rd @ Sta 79+00
Cross Section for Irregular Channel

Project Description

Project File h:\al'spr~1\rancho~1\roads.fm2
Worksheet Street Capacity for Happy Valley Rd
Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Wtd. Mannings Coefficient 0.015

Channel Slope

0.005100 ft/ft

Water Surface Elevation 99.70 ft

Discharge

5.00 ft¥/s

100.1

100.0&

99.9

99.8

99.7

Elevation (ft)

99.6

99.5

/

99.4

V

99.3

Feb 2, 2004

08:56:39

Station (ft)

None
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

(203) 755-1666

-15.0 -10.0 -5.0 0.0 50 100 15.0 20.0 250 30.0 35.0 40.0 450

FlowMaster v4.1c
Page 1 of 1



ol

|

Happy Valley Rd @ Sta 97+87
Worksheet for Irregular Channel

Project Description

Project File h:\al'spr~1\rancho~1\roads.fm2
Worksheet Street Capacity for Happy Valley Rd
Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope

0.007400 ft/ft

Elevation range: 99.39 ft to 100.04 ft.

Station (ft) Elevation (ft) Start Station End Station Roughness

-14.00 100.00 -14.00 44.00 0.015

11.00 99.89

11.50 99.89

11.50 99.39

44.00 100.04
Discharge 5.10 ft/s
Results
Witd. Mannings Coefficient 0.015
Water Surface Elevation 99.68 ft
Flow Area 217 ft2 < e
Wetted Perimeter 15.04 ft &(7/% /ﬂwu, (ADM = 32 - /[74 79[
Top Width 14.74 ft _ f ( .
Depth 0.29 ft =178 »12’ (oK)
Critical Water Elev. 99.69 ft
Critical Slope 0.006311 fi/ft
Velocity 2.35 ft/s
Velocity Head 0.09 ft
Specific Energy 99.77 ft
Froude Number 1.08
Full Flow Capacity 40.69 ft¥/s

Flow is supercritical.

Feb 2, 2004
08:57:33

None
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v4.1c
Page 1 of 1



Happy Valley Rd @ Sta 97+87
Cross Section for Irregular Channel

Project Description

Project File h:\al'spr~1\rancho~1\roads.fm2
Worksheet Street Capacity for Happy Valley Rd
Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Wtd. Mannings Coefficient 0.015

Channel Slope

0.007400 ft/ft

Water Surface Elevation 99.68 ft
Discharge

5.10 ft¥/s

Elevation (ft)

Feb 2, 2004
08:57:46

100.1

100.0 Fo~—

99.9

99.8

99.7

1l (]

99.6

99.5

/
.

/

99.4

y

99.3
-15.0

Station (ft)

None

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

(203) 755-1666

-10.0 -50 0.0 50 10.0 15.0 20.0 25.0 30.0 350 40.0 450

FlowMaster v4.1c
Page 1 of 1



APPENDIX D

SCUPPER/CATCH BASIN DESIGN



f SCUPPER/CATCH BASIN DESIGN CALCULATIONS

Project Name: Rancho Cabrillo - Offsite Roadways

Name of Scupper or Curb Opening Catch Basin: CB1 @ Happy Valley Road Sta. 79+00
At Concentration Point No.: C3

10-year peak flow to scupper or catch basin = Q10 = 7.5 cfs

Formula used for Sump type of scupper or catch basin:

Q10 =Cw (L + 1.8 x W) d*1.5 x Reduction Factor

where Cw = 2.3
L = length of opening UNKNOWN Feet
W = width of depression 1.5 Feet
d = flow depth 0.5 Feet
Reduction Factor 0.8

L = Q10/(Cw x Reduction Factor x Flow Depth #1.5) - 1.8 x W
= 8.8 FEET

Therefore, use the following curb opening catch basin:
INSTALL 1- CATCH BASIN ON NORTH EDGE PER CITY OF PHOENIX STANDARD DETAIL P-1569, TYPE "M"

SINGLE WING L = 6" (TOTAL OPENING INCLUDING MAINTENANCE BASIN = 9').
USE 24" DISCHARGE PIPE FROM BASIN @ 0.2% TO OUTLET




SCUPPER/CATCH BASIN DESIGN CALCULATIONS

Project Name: Rancho Cabrillo - Offsite Roadways

Name of Scupper or Curb Opening Catch Basin: CB2 @ Happy Valley Road Sta. 97+87
At Concentration Point No.: C4

10-year peak flow to scupper or catch basin = Q10 = 9.5 cfs

Formula used for Sump type of scupper or catch basin:

Q10 =Cw (L + 1.8 x W) d*1.5 x Reduction Factor

where Cw = 2.3
L = length of opening UNKNOWN Feet
W = width of depression 1.5 Feet
d = flow depth 0.5 Feet
Reduction Factor 0.8

L = Q10/(Cw x Reduction Factor x Flow Depth #1.5) - 1.8 x W
= 11.9 FEET

Therefore, use the following curb opening catch basin:
INSTALL 1- CATCH BASIN ON NORTH EDGE PER CITY OF PHOENIX STANDARD DETAIL P-1569, TYPE "M"

SINGLE WING L = 10" (TOTAL OPENING INCLUDING MAINTENANCE BASIN = 13").
USE 24" DISCHARGE PIPE FROM BASIN @ 0.2% TO OUTLET




APPENDIX E

CULVERT DESIGN



Component:Culvert-1

Culvert Designer/Analyzer Report
HV - Offfsite Cross Culvert @ Sta 60+00

Culvert Summary

Computed Headwater Elevation 1,323.44 ft Discharge 212.00 cfs
Inlet Control HW Elev 1,323.04 ft Tailwater Elevation 1,320.60 ft
Outlet Control HW Elev 1,323.44 ft Control Type Outlet Control
Headwater Depth/ Height 2.24

Grades

Upstream Invert 1,319.25 #t Downstream Invert 1,318.60 ft
Length 129.00 ft Constructed Slope 0.005039 ft/ft
Hydraulic Profile

Profile Pressure Depth, Downstream 2.00 ft
Slope Type N/A Normal Depth N/A ft
Flow Regime N/A Critical Depth 1.60 ft
Velocity Downstream 7.99 fi/s Critical Slope 0.009453 ft/ft
Section

Section Shape Arch Mannings Coefficient 0.013
Section Material Concrete Span 3.02 ft
Section Size 36.25 x 22.5 inch Rise 1.88 ft
Number Sections 6

Outlet Control Properties

Outlet Control HW Elev 1,323.44 ft Upstream Velocity Head 0.99 ft
Ke 0.50 Entrance Loss 0.50 ft
Inlet Control Properties

Inlet Control HW Elev 1,323.04 ft Flow Control Submerged
Inlet Type Square edge w/headwall Area Full 26.5 ft?
K 0.00980 HDS 5 Chart 0

M 2.00000 HDS 5 Scale 0

Cc 0.03980 Equation Form 1

Y 0.67000

Project Title: Rancho Cabrillo Offsite Cross Culvert 3
h:\al's projects\ranchocabrilio\happyval.cvm

05/13/04 01:19:34 PM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

THE WLB GROUP,INC.

HW=122344 - 1%19.25
= 419

Project Engineer: The WLB Group- Albert Ma, P.E.
CulvertMaster v1.0

(203) 755-1666

Page 2-ofZ

Itfbél



Performance Curves Report
HV - Offfsite Cross Culvert @ Sta 60+00

Range Data:
Minimum Maximum Increment
Discharge 0.00 400.00 10.00 cfs
Performance Curves

13320 Q= R — A N S R — presaTm—— ; O HWElev

1330.0

1328.0
c
0
©
3 1326.0
LL' ~~
€
g 13240
ke
®
0
I

1322.0

1320.0y

a
131:8.0 : : : : :
0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0
Discharge
(cfs)

Project Title: Rancho Cabrillo Offsite Cross Culvert 3 Project Engineer: The WLB Group- Albert Ma, P.E.
h:\al's projects\ranchocabrillo\happyval.cvm THE WLB GROUP,INC. CulvertMaster v1.0
05/13/04 01:19:51 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1-eft+

Q-‘Zg



HAPPY VALLEY RD PIl - NATURAL CHANNEL
Worksheet for Irregular Channel

Project Description

Project File h:\hhproj~1\rancho~1\rcscour.fm2
Worksheet NATURAL CHANNEL D/S STA 60+00
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Slope 0.010000 fi/ft
Elevation range: 1318.00 ft to 1319.50 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 1319.50 0.00 400.00 0.035
75.00 1318.00

170.00 1318.00

210.00 1318.20

330.00 1318.00

400.00 1319.50
Discharge 212.00 ft¥/s
Results
Wid. Mannings Coefficient 0.035
Water Surface Elevation 1318.43 ft
Flow Area 101.80 ft?
Wetted Perimeter 296.32 ft
Top Width 296.31 ft
Depth 0.43 ft
Critical Water Elev. 1318.33 ft
Critical Slope 0.028080 ft/ft
Velocity 2.08 ft/s
Velocity Head 0.07 ft
Specific Energy 1318.49 ft
Froude Number 0.63
Full Flow Capacity 2263.26 ft/s

Flow is subcritical.

Oct 12, 2005 None FlowMaster v4.1c
08:47:37 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Cross Section - STA 60+00 D/S OF CULVERT
Cross Section for Irregular Channel

Project Description

Project File h:\hhproj~1\rancho~1\rcscour.fm2
Worksheet NATURAL CHANNEL D/S STA 60+00
Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Wid. Mannings Coefficient
Channel Slope
Water Surface Elevation

Discharge

0.035
0.010000 ft/ft
1318.43 ft
212.00 ft*/s

(ft)

ion

Elevat

Oct 12, 2005
08:47:44

(\
1319.4

1319.2

1319.0

1318.8

1318.6

1318.4

1318.2

/\\

1318.0
0.0

200.0 250.0 300.0

Station (ft)

50.0 100.0 150.0

None

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

350.0

400.0

FlowMaster v4.1c
Page 1 of 1



Solve For: Headwater Elevation

Culvert Calculator Report

HV - Offsite Cross Culvert @ Sta 71+81

Culvert Summary

Allowable HW Elevation 1.322.75 ft Headwater Depth/ Height 1.15
Computed Headwater Elevation 1,320.87 ft Discharge 28.00 cfs
Inlet Control HW Elev 1,320.71 ft Tailwater Elevation 1,319.96 ft
Outlet Control HW Elev 1,320.87 ft Control Type Outlet Control
Grades

Upstream Invert 1,318.57 1t Downstream Invert 1,317.96 ft
Length 121.00 ft Constructed Slope 0.005041 fuft
Hydraulic Profile

Profile M1 Depth, Downstream 2.00 ft
Slope Type Mild Normal Depth 1.44 ft
Flow Regime Subcritical Critical Depth 1.35 ft
Velocity Downstream 4.46 ft/s Critical Slope 0.006053 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 2.00 ft
Section Size 24 inch Rise 2.00 ft
Number Sections 2

Outlet Control Properties

QOutlet Control HW Elev 1,320.87 ft Upstream Velocity Head 0.35 ft
Ke 0.50 Entrance Loss 0.18 ft
Inlet Control Properties

Inlet Control HW Elev 1,320.71 ft Flow Control Unsubmerged
Inlet Type Square edge w/headwall Area Full 6.3 ft*
K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000

Project Title: Rancho Cabrillo Offsite Cross Culvert 3
h:\al's projects\ranchocabrillo\happyval.cvm

05/13/04 01:30:05 PM

© Haestad Methods, Inc.

THE WLB GROUP,INC.

37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: The WLB Group- Albert Ma, P.E.

(203) 755-1666

CulvertMaster v1.0
Page 1-of4=
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Performance Curves Report
HV - Offsite Cross Culvert @ Sta 71+81

Range Data:

Minimum Maximum Increment
Discharge 0.00 60.00 5.00 cfs

G B = e e e e e e prass v ; O HWElev

1324.0
1323.5
1323.0
1322.5
1322.0
£ 1321.5
1321.0

1320.5

Headwater Elevation

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0 55.0 60.0
Discharge
(cfs)

Project Title: Rancho Cabrillo Offsite Cross Culvert 3 Project Engineer: The WLB Group- Albert Ma, P.E.
h:\al's projects\ranchocabrillo\happyval.cvm THE WLB GROUP,INC. CulvertMaster v1.0
05/13/04 01:30:31 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1-of-t
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NATURAL CHANNEL D/S STA 71+80
Worksheet for Irregular Channel

Project Description

Project File h:\hhproj~1\rancho~1\rcscour.fm2
Worksheet NATURAL CHANNEL D/S STA 71+80
Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope

0.005550 ft/ft

Elevation range: 1318.00 ft to 1319.00 ft.

Station (ft) Elevation (ft) Start Station End Station
0.00 1318.50 0.00 320.00

110.00 1318.00

290.00 1318.00

320.00 1319.00
Discharge 28.00 ft*/s
Results
Witd. Mannings Coefficient 0.035
Water Surface Elevation 1318.16 ft
Flow Area 32.01 ft2
Wetted Perimeter 220.01 ft
Top Width 220.01 ft
Depth 0.16 ft
Critical Water Elev. - 1318.09 ft
Critical Slope 0.040739 ft/ft
Velocity 0.87 ft/s
Velocity Head 0.01 ft
Specific Energy 1318.17 ft
Froude Number 0.40
Full Flow Capacity 797.28 ft*/s
Flow is subcritical.

None

Oct 12, 2005

09:02:23

37 Brookside Road Waterbury, CT 06708 (203) 755-1666

Haestad Methods, Inc.

Roughness

0.035

FlowMaster v4.1c
Page 1 of 1



NATURAL CHANNEL D/S STA 71+80
Cross Section for Irregular Channel

Project Description

Project File h:\hhproj~1\rancho~1\rcscour.fm2
Worksheet NATURAL CHANNEL D/S STA 71+80
Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Wtd. Mannings Coefficient 0.035
Channel Slope 0.005550 ft/ft
Water Surface Elevation 1318.16 ft
Discharge 28.00 ft/s

D

1319.0

1318.9

1318.8

1318.7

1318.6

(ft)

ion

1318.5

Elevat

1318.4

1318.3
N

1318.2
N\

il q

1318.1 \\
1318.0 \

0.0 50.0 100.0 150.0 200.0
Station (ft)

Oct 12, 2005 None

09:02:49

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

250.0

(203) 755-1666

300.0

350.0

FlowMaster v4.1c
Page 1 of 1



RANCHO CABRILLO - OFFSITE
WLB PROJECT # 202017A001
TASK: X012

Culvert Calculator — CULVERT AT STA 86+79.71 HAPPY VALLEY RD — PH II

Entered Data:

Shape .....cccereninicricennnnnns Rectangular
Number of Barrels ............... 8
SONVING TOF ..c..eevssssmssiasase Headwater
Chart Number .......cccvveveenes 11

Scale Number ....c.cccceueeeneee. 4

Chart Description ........ BOX CULVERT; SKEWED HEADWALL; CHAMFERED OR BEVELED INLET EDGES
Scale Decsription ........ HEADWALL SKEWED 10 TO 45 DEGREES; INLET EDGES BEVELED

OvertoppiNg sessassssxesssssses Off
50517 7<= J—— 3954.0000 cfs
MEnNING 'S B scvsssneinsssmsns o 0.0150
Roadway Elevation ............. 1326.5500 ft
Inlet Elevation ........ccueu.... 1311.0000 ft
Qutlet Elevation ................ 1309.7200 ft
[ (=T | o | S PI 96.0000 in
Width oo 120.0000 in
=15 T o [ 255.0000 ft
ERrance LOSS -cuviaconis.omnsunss 0.2000
TAIWALER ascvnmsaisnisacssicavasias 5.8000 ft
Computed Results:
Headwater ...scmsavinsess S 1316.5945 ft Inlet Control
SIOPE .covevrrinciniee e enaae 0.0050 ft/ft
VEIOBY «oxvvsnsmmsismmsmmnimeniioons 12.0485 fps
Messages:

Inlet head > Outlet head.
Computing Inlet Control headwater.

DIS- HEAD- INLET  OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL

OUTLET

Flow ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH

cfs ft ft

37.50 1313.87
137.50 1314.46
237.50 1315.02
337.50 1315.62
437.50 1316.27
500.00 1316.70

ft in in fps ft fps

0.00 2.87 NA 870 50.81 0.50
0.00 3.46 NA 20.19 50.81 1.83
0.00 4.02 NA 29.25 50.81 3.16
0.00 4.62 NA 3740 50.81 4.49
0.00 5.27 NA 45.04 50.81 5.82
0.00 5.70 NA 49.64 50.81 6.65

W
roup

Landscape Architecture - Engineering
Planning - Surveying - Urban Design
333 E. Osbom Road, Suite 380, Phoenix, Arizona 85012
802.279.1018 Fax 602.279.7810

ft

0.73
1.68
244
3.12
3.75
4.14

0.00
0.00
0.00
0.00
0.00
0.00

VEL. DEPTH

71.52
7,52
£.52
7.52
7.52
7:52

TAILWATER

SHEET 1 OF 1



Natural Channel at HV Rd. PIl Crossing
Worksheet for Irregular Channel

Project Description

Project File h:\hhproj~1\rancho~1\rcscour.fm2
Worksheet Channel at Box Culvert and Happy Valley
Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope

0.007692 ft/ft
Elevation range: 1308.30 ft to 1319.00 ft.

Station (ft) . Elevation (ft) Start Station End Station
0.00 1316.00 0.00 375.00
21.00 1315.00
36.00 1314.00
78.00 1313.00
81.00 1312.00
85.00 1311.00
90.00 1312.00
94.00 1313.00
102.00 1313.00
106.00 1312.00
110.00 1312.00
113.00 1313.00
144.00 1314.00
152.00 1314.00
162.00 1309.00
176.00 1308.30
190.00 1309.00
200.00 1313.00
207.00 1313.00
214.00 1313.00
240.00 1314.00
275.00 1315.00
375.00 1319.00
Discharge 3954.00 ft¥/s
Results
Wid. Mannings Coefficient 0.035
Water Surface Elevation 1315.21 ft
Flow Area 610.84 ft2
Wetted Perimeter 266.49 ft
Top Width 263.60 ft
Depth 6.91 ft
Critical Water Elev. 1314.72 ft
Critical Slope 0.014312 ft/ft
Velocity 6.47 ft/s
Velocity Head 0.65 ft
None

Oct 12, 2005
08:19:25

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

Roughness
0.035

FlowMaster v4.1c
Page 1 of 2



Natural Channel at HV Rd. PIl Crossing
Worksheet for Irregular Channel

Specific Energy 1315.86 ft
Froude Number 0.75
Full Flow Capacity 19687.23 ft/s

Flow is subcritical.

Notes:
Rancho Cabrillo - Happy Valley Road @ 16-East Wash Crossing

Natural conditions Downstream of Culvert Outlet.

Oct 12, 2005 None

08:19:25

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v4.1c
Page 2 of 2



Cross Section of 16-East Wash (Irregular Channel)
Cross Section for Irregular Channel

Project Description

Project File h:\hhproj~1\rancho~1\rcscour.fm2
Worksheet Channel at Box Culvert and Happy Valley
Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Witd. Mannings Coefficient 0.035
Channel Slope 0.007692 ft/ft
Water Surface Elevation 1315.21 ft
Discharge 3954.00 ft¥/s
1320.0
1318.0
1316.0K
g =
- \ /
[¢] P
21314.0 < _/
@
>
L)
; /] /
1312.0 V
1310.0
1308.0
0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0
Station (ft)
Notes:

Rancho Cabrillo - Happy Valley Road Phase |l

OUTPUT FOR 16-EAST WASH NATURAL CONDITIONS DOWNSTREAM END OF PROPOSED 8 BARREL

BOX CULVERT

Oct 12, 2005

08:21:40

Haestad Methods, Inc.

None

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v4.1c

Page 1 of 1



APPENDIX F

SCOUR AND OUTLET PROTECTION
CALCULATIONS



RANCHO CABRILLO 10/10/2005
PHASE Il - HAPPY VALLEY ROAD

SCOUR & OUTLET PROTECTION CALCULATIONS
PER FCDMC DRAINAGE MANUAL VOLUME I

Tc = tractive shear ( Pl = 12 (sandy loam), shear strength = 240 psi)

= 0.51 Ib/ft2
Sn = Modified shear number
617.4
Table 5.4 Coefficients:
o B 0
Depth of Scour 0.86 0.18 0.10
Width of Scour 3.55 0.17 0.07
Length of Scour 2.82 0.33 0.09
Volume of Scour 0.62 0.93 0.23

STA 60+00 - 6 BARREL 22.5" X 36" ARCH RCP PIPE

Qo= 212 cfs 26.5 cfs per barrel

Vs=  7.99 fps RIP 2P O)< - TABLE 6.3 K Tfps
STA 71+80 - 2 BARREL 24" RGRCP PIPE
Qi = 28 cfs 14 cfs per barrel

Vs= 446 fps RIP RAP ok . TABLE 63 < Vfps

STA 86+80 2 - 4-BARREL 10' x 8' Concrete Box Culverts

Qoo = 3954 cfs 494.25 cfs per barrel
Vs= 12.085 fps 2atio = %g;= 486 < 2.5, OKfor Rp Cap.- VOLIT,8.5-CH
Culvert Locations at Station Units
60+00 71+80 86+80
Culvert Sec
Area (A) 3.3 3.1 40.9 #2
Y 1.3 4.5 ft
DEPTH h; 6.97 6.82 15.42 ft
WIDTH W, 18.28 28.39 64.18 ft
LENGTH L,| 38.68 60.08 135.84 f
VOLUME V| 1257.25 4489.1 51889.30 f°
» LOCATION 15.47 24.03 54.33 ft
Ly 30.18 28.85 98.13 ft
W, 66.07 23.54 279.25 ft
Dso 0.26 0.17 1.32 ft

APPENDIX F



APPENDIX G

LATERAL MIGRATION
CALCULATIONS



RANCHO CABRILLO
PHASE Il - HAPPY VALLEY ROAD

COMPUTE LATERAL MIGRATION FOR MINOR WATERCOURSES
PER ARIZONA STATE STANDARD 5-96 (SSA 5-96) DATED SEPT 1996- LEVEL |

LM =1.0* (Qp)*0.5 Straight channel w/ minor curvature
D

LM =2.5* (QD)A05 Obvious curvature or Channel Bend

Where: LM = The minimum "safe" setback distance necessary to preclude impacts from

Qp = Design Flow = 100yr, cfs

Use minimum 2' freeboard for channel to top bank.
Easement is from top of banks to outer limits of lateral setback
If lateral setback is less than 20' use 20' min.
Minimum easement length is equal to width

lateral migration of the channel along a curved reach, in feet

10/10/2005

HAPPY | yuit. | a | MINIMUM [COMPUTED
VALLEY | croR LATERAL | LATERAL | Ge =" Ui | BOTTOM |EASEMENT
STATION (unitiess) [cfs] () “LM () SLOPES DEPTH (ft) WIDTH (ft)
60+00] 1.0 [ 212 20 15 31 | 200 | 255 | 895
71+80] 1.0 | 28 | 20 5 31 | 2.00 5 69
79+00| 1.0 | 31 | 20 6 31 | 2.00 2 66
86+80| 1.0 [3954| 20 63 31 | 580 | 30 | 116.8

APPENDIX G
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R/W
h)
R/W

65" MIN. 65’ MIN.

R/W
=

L R/W
G
aQ
£ad
&

65° MIN. i f 65 MIN. “ '
58" 38" HYDRALIC GRADE

3" Min, For — 3" Min. For LINE EL 1323.04 7 31° 4 31° 7
Drainage ‘ - { Drainage |
W, 715 2 : 4
S LIS

R/W
V

65" MIN. 65 MIN.
ggg CM%AQ% t - ~CONC HEADWALL : B )

1 ar DL 5014 - ’zz pain | PER MAG STD 38 ﬂ 38

D o i 2 4 *77;_7[7,2///,/_/ = NS s Vv oy gt <
MATCH EXISTING s N A u e GRADE TO DRAIN 13 16
APPROX ’320*’50""\% ......... A - EP=1323.66 §P=1324.19 —

S=0.50%

iy 6—22.5"X36.25" JARCH RCP STORM DRAIN, LENGTH 129°

LA .~ STD DET 222, TYPE "A” S} 2 A;izg,”g*?‘*g:&_ e
4" ASPHALT OVER 13"  MARICOPA EDGE HYDRALIC GRADE /7 '\
AGGREGATE BASE COURSE —/ PER MAG STD DET INV 1319.25 — @g LINE EL 1320.60~ N\ INV 1318.60
Wb

201, TYPE "A” o R
‘\?f/g’

M“’)M ! P PY VALLEY ROAD HAPPY VALLEY ROAD STA 60+00.00 CHANNEL ~ GRADE TO_ DRAIN

‘‘‘‘‘‘

TYPICAL SECTION N.T.S. — 5=0.50% -

TWO (2) — 4 BARREL 10°X8" CONCRETE BOX CULVERTS  — — —
65" MIN. | ] 65 MIN. m _ v\

C HEADWALL
38° 38° INV 1311.00- M‘” TAIL

.
il
s

4 3
o i m WoWh Wh Uh  WWeS S SR U W W O A U Y ‘ﬁ"ﬂm “““““““““ f‘\\\\\\ b WWWWMWWM\W
sow o

20: 7

S /\ﬂ \\ CONC HEADWALL

 EPet325.45 EPe1325.10 ~ SEE DETAIL
LINE EL 1317.90 - N 25,49, | 0 N THIS SHEET

HYDRALIC GRADE

<
R/W
=)
R/W

@ LINE EL 131552 - \ INV 1309. 79

‘‘‘‘‘‘

fﬁ?
/H

44 —
HYDRALIC GRADE 13 16
LINE EL 1320.71 7 31" e B -

3" Min. For e
X CONC HEADWALL
(/; Drainage PER MAGC STD ! -CONC HEADWALL

DT 501-4" a | B HAPPY VALLEY ROAD STA 86+79.71

)@1 o GRADE TO DRAIN
- EP=1322.75

5/
]/H
=
L

-
s
el
e
5
=
I
v

~

=
K3

65" MIN.

65 MIN,

VARIES (38'—54") 38

3" Min. For
Drainage

217 12" 4 14’ A

cuT
T MATCH EXISTING
APPROX 1319.50 - \

it

€ 5=0.50% -7

S SIS @mﬂwﬂ R N T .
~6" SINGLE CURB PER MAG
STD DET 222, TYPE "A”

127.2°

4" CONCRETE VALLEY GUTTER /
PER MAG STD DET 240 -t
4" ASPHALT OVER 13"

L | 2-24" \RCP_STORM DRAIN | LENGTH 121’ S$=0.50% —

VARICOPA EDGE 318.57 e AL 310,98 v asiren WING WALL : 105.64'
o : ?NV ? 7 o . e e N - : 5 .
PER MAG STD DET W@R INV 1517.96 (SEE MAG STD  CONCRETE

201, TYPE "A” V/C’/ p NG i?gfﬂ DTL. 501—4)- CUT OF WALL
AGGREGATE BASE COURSE ~/ ¢ ) \8 (SEE MAG STD
- e A

/N SECTION B-B DT 501-4)

N HAPPY VALLEY ROAD HAPPY VALLEY ROAD STA 71+80.86
DECELERATION SECTION N.T.S.
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(fw o g
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W

65" MIN.

1
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% GRADE TO DRAIN N.T.S.
5=0.50%

3 38

7’“"%“ G P U U S A W VY N

Draoinoge L .

" CATCH BASIN TYPE “H"
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| R
ST o W o
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3" Min. For
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— 6" SINGLE CURB PER MAG
STD DET 222, TYPE "A”

\ INV 1317.46
L.

4" ASPHALT OVER 13"/
AGGREGATE BASE COURSE —/

=
)

=

MINOR ARTERIAL ROAD
HAPPY VALLEY ROAD
PICAL SUPERELEVATED SECTI

N.T.S.

==
T g

&

G oy
£ 2

=
L)

(3) 13" AGGREGATE BASE COURSE

i B

=

Ul voo worens navs sevom: wu o | .
G OR R A Srews | 0 SHEET

- 182-5¢

WK SRAME CHRITER | fﬂ
i el

SCALE: 1"=300"




B ENGINEER'S GENERAL NOTES:

(Maricopa County Standards)

1. MARICOPA ASSOCIATION OF GOVERNMENTS (MAG) UNIFORM STANDARD
SPECIFICATIONS AND DETAILS FOR PUBLIC WORKS CONSTRUCTION (LATEST
EDITION INCLUDING LATEST REVISIONS) ARE INCORPORATED INTO THESE PLANS
AND THE CONTRACT DOCUMENTS IN THEIR ENTIRETY.

2. ALL WORK REQUIRED TO COMPLETE THE CONSTRUCTION COVERED BY THESE
PLANS SHALL BE IN ACCORDANCE WITH APPLICATORY MAG STANDARD
SPECIFICATIONS AND DETAILS, UNLESS SPECIFIED OTHERWISE IN THESE PLANS
OR ELSEWHERE IN THE CONTRACT DOCUMENTS. BIDDING CONTRACTORS SHALL
FAMILIARIZE THEMSELVES WITH ALL STANDARD SPECIFICATIONS AND DETAILS
THAT ARE REFERENCED IN THESE PLANS, OR ELSEWHERE IN THE CONTRACT
DOCUMENTS, PRIOR TO BIDDING THE WORK THAT IS COVERED BY THESE PLANS.
FOR THE CONVENIENCE OF THE CONTRACTOR, CERTAIN COMMONLY USED MAG
STANDARD SPECIFICATIONS AND DETAILS MAY HAVE BEEN REPRODUCED IN
THESE PLANS. THE CONTRACTOR SHALL NOT INTERPRET THAT A MAG STANDARD
IS NOT APPLICABLE IF IT IS NOT INCLUDED IN THESE PLANS.

3. THE ENGINEER RESERVES THE RIGHT TO DETERMINE WHICH PORTIONS
(IF ANY) OF THE MAG STANDARD SPECIFICATIONS AND DETAILS ARE APPLICATORY
TO THE WORK COVERED BY THESE PLANS. SHOULD CONTRADICTION OR
SONFUSION ARISE BETWEEN THESE PLANS AND THE MAG STANDARDS, THE
CONTRACTOR IS ADVISED TO HAVE THE CONFLICT CLARIFIED PRIOR TO
BIDDING THE WORK.

4., THE CONTRACTOR IS RESPONSIBLE FOR ALL CONSTRUCTION METHODS,
CONSTRUCTION SEQUENCING, AND SAFETY PROCEDURES USED DURING CONSTRUCTION,
UNLESS SPECIFICALLY ADDRESSED OTHERWISE IN THESE PLANS OR ELSEWHERE
IN THE. CONTRACT DOCUMENTS.

5, THE CONTRACTOR IS TO COMPLY WITH ALL LOCAL, STATE, AND FEDERAL
LAWS AND REGULATIONS APPLICABLE TO THE WORK COVERED BY THESE PLANS,

ADMINISTRATION REGULATIONS.

6. THE CONTRACTOR IS RESPONSIBLE FOR OBTAINING (AT THE CONTRACTOR'S
SOLE EXPENSE) AND COMPLYING WITH ALL PERMITS AND LICENSES REQUIRED TO
COMPLETE ALL WORK COVERED BY THESE PLANS.

7. EACH BIDDING CONTRACTOR CERTIFIES, BY SUBMITTING A BID PROPOSAL
FOR THE WORK COVERED BY THESE PLANS, THAT HE/SHE AND HIS/HER
SUBCONTRACTORS HOLD A CURRENT AND APPROPRIATE LICENSE(S), ISSUED
BY THE STATE OF ARIZONA’S REGISTRAR OF CONTRACTORS, FOR THE WORK
T0O BE PERFORMED.

8. THE QUANTITIES AND SITE CONDITIONS DEPICTED ON THESE PLANS ARE FOR
INFORMATIONAL PURPOSES ONLY AND ARE SUBJECT TO ERROR AND OMISSIONS.
BIDDING CONTRACTORS SHALL SATISFY THEMSELVES AS TO ACTUAL QUANTITIES
AND SITE CONDITIONS PRIOR TO BIDDING THE WORK COVERED BY THESE PLANS.
EACH BIDDING CONTRACTOR CERTIFIES, BY SUBMITTING A BID PROPOSAL FOR
THE WORK COVERED BY THESE PLANS, THAT HE/SHE HAS THOROUGHLY EXAMINED
THESE PLANS AND THE LOCATION WHERE THE WORK IS TO BE PERFORMED, IS
FAMILIAR WITH LOCAL CODES, AND HAS READ AND THOROUGHLY UNDERSTOOD THE
CONTRACT DOCUMENTS AS THEY RELATE TO THE WORK INVOLVED, TO THE
MEASUREMENT AND PAYMENT FOR ALL WORK, AND TO THE PHYSICAL CONDITIONS
PREVALENT OR LIKELY TO BE ENCOUNTERED IN THE PERFORMANCE OF THE
WORK AT SUCH LOCATION.

9. A REASONABLE EFFORT HAS BEEN MADE TO SHOW THE LOCATIONS OF
EXISTING UNDERGROUND FACILITIES AND UTILITIES IN THE CONSTRUCTION
AREA. THE CONTRACTOR IS RESPONSIBLE FOR ANY DAMAGE TO UTILITIES
AND/OR FACILITIES CAUSED BY THE CONTRACTOR'S, OR SUBCONTRACTOR'S,
CONSTRUCTION OPERATIONS. THE CONTRACTOR SHALL REPAIR OR REPLACE
ANY DAMAGED UTILITY AND/OR FACILITY (AT THE CONTRACTOR'S SOLE EXPENSE)
TO THE SATISFACTION OF THE OWNER OF THE UTILITY AND/OR FACILITY.
THE. CONTRACTOR SHALL CALL FOR BLUE STAKE (1—-800-782-5348) TWO
WORKING DAYS PRIOR TO ANY EXCAVATION,

10. DURING THE DEVELOPMENT OF THESE PLANS, EXISTING FACILITIES SUCH
AS a) BURIED FACILITIES, b) STRUCTURALLY UNSOUND FACILITIES, c¢) LOW
HANGING OVERHEAD UTILITY LINES AND d) UNLOCATED FACILITIES MIGHT
NOT HAVE BEEN INVESTIGATED TO A DEGREE OF CERTAINTY THAT THESE
PLANS REPRESENT THE TOTAL IMPACT OF THE PROPOSED WORK ON ALL
EXISTING FACILITIES. THEREFORE, UNIDENTIFIED ADDITIONAL WORK AND/OR
UTILITY RELOCATION MIGHT BE REQUIRED IN ORDER TO COMPLETE THE WORK
COVERED BY THESE PLANS. THE CONTRACTOR SHALL NOTIFY THE CONTRACTING
PARTY IMMEDIATELY UPON THE DISCOVERY OF ANY CONFLICT NOT IDENTIFIED
IN THESE PLANS, AND THEN AWAIT DIRECTION FROM THE CONTRACTING PARTY
PRIOR TO PROCEEDING WITH ANY RESOLUTION OF THE CONFLICT, THE
CONTRACTOR IS RESPONSIBLE FOR ALL COORDINATION OF CONSTRUCTION
AFFECTING UTILITIES AND THE COORDINATION OF ANY NECESSARY UTILITY
RELOCATION WORK.

11. ALL GRADING, EXCAVATION, CUTS, FILL, TRENCHING, PIPE BEDDING AND
BACKFILL SHALL COMPLY WITH THE RECOMMENDATIONS SET FORTH IN THE SOILS
(GEOTECHNICAL) REPORT FOR THIS PROJECT, AND IN ADDITION, TO THE MAG
STANDARD SPECIFICATIONS AND DETAILS, ANY GOVERNMENT AGENCY HAVING
JURISDICTION, THESE PLANS AND ALL OTHER CONTRACT DOCUMENTS.

12. THE CONTRACTING PARTY, AND/OR THE CONTRACTOR, IS RESPONSIBLL
FOR OBTAINING, FROM AFFECTED LAND OWNERS, ALL EASEMENTS, PERMITS,
RIGHTS, PERMISSIONS AND LICENSES NECESSARY TO PERFORM THE WORK
COVERED BY THESE PLANS.

13, DEVIATION FROM THESE PLANS WILL NOT BE ALLOWED WITHOUT AN APPROVED
PLAN REVISION FROM THE CONTRACTING PARTY AND/OR THE GOVERNMENT
AGENCY HAVING JURISDICTION. AN APPROVED SET OF PLANS SHALL BE
MAINTAINED OF THE JOB SITE AT ALL TIMES WHEN WORK IS IN PROGRESS.
14. THE CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING AND SEEING
THAT ALL WORK IS "AS—BUILT". THE CONTRACTING PARTY’S, OR THE
CONTRACTOR'S, SURVEYOR AND/OR ENGINEER SHALL PREPARE, MAINTAIN AND
CERTIFY RECORD "AS~—BUILT" DOCUMENTS FOR THIS PROJECT, IN ORDER TO
ACCURATELY REFLECT THE PROJECT'S CONSTRUCTION WORK "AS BUILT". DURING
CONSTRUCTION, THE SURVEYOR AND/OR ENGINEER SHALL LEGIBLY MARK AND
MAINTAIN ALL PLAN CHANGES AND DEVIATIONS ON A SET OF BLUELINE DRAWINGS
WITH RED PENCIL OR PEN. AFTER CONSTRUCTION IS COMPLETE, THE CONTRACTING
PARTY, OR THE CONTRACTOR, IS TO HAVE THE "AS—BUILT® DATA TRANSFERRED TO
REPRODUCIBLE MYLARS AND CERTIFIED BY THE SURVEYOR AND/OR ENGINEER.
PRIOR TO FINAL ACCEPTANCE, THE CONTRACTING PARTY, OR THE CONTRACTOR,
SHALL SUBMIT THE RECORD "AS—BUILT® DOCUMENTS TO THE GOVERNMENT AGENCY
HAVING JURISDICTION FOR REVIEW AND APPROVAL. IMPROPER "AS—BUILT" RECORD
KEEPING MAY BE REASON FOR THE CONTRACTING PARTY TO REQUIRE THE
CONTRACTOR TO EXPOSE BURIED WORK FOR INSPECTION BY CONTRACTING PARTY OR
THE GOVERNMENT AGENCY HAVING JURISDICTION, AT NO ADDITIONAL COST
TO THE CONTRACTING PARTY.

15. THIS PROJECT MIGHT BE SUBJECT TO THE NATIONAL POLLUTION DISCHARGE
ELIMINATION SYSTEM (NPDES) REQUIREMENTS FOR CONSTRUCTION SITES UNDER
THE ENVIRONMENTAL PROTECTION AGENCY (EPA) GENERAL PERMIT FOR ARIZONA.
THE CONTRACTING PARTY, AND/OR CONTRACTOR, SHALL BE RESPONSIBLE FOR
PREPARING AND SUBMITTING ALL DOCUMENTS REQUIRED BY THE NPDES REGULATION,
INCLUDING BUT NOT LIMITED TO SWPPP/SWMP, NOI AND NOT, UNLESS PROVIDED FOR
ELSEWHERE BY THE CONTRACTING PARTY.

16. THE CONTRACTOR SHALL PROVIDE FOR TRAFFIC CONTROL IN CONFORMANCE
WITH MAG STANDARD SPECIFICATIONS SECTION 401, WITH THE FEDERAL HIGHWAY
ADMINISTRATION “MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES FOR STREETS
AND HIGHWAYS®, WITH THE ARIZONA DEPARTMENT OF TRANSPORTATION
“TRAFFIC CONTROL MANUAL FOR HIGHWAYS CONSTRUCTION AND MAINTENANCE,
AND WITH ANY OTHER REQUIREMENTS OF THE GOVERNMENT AGENCY HAVING
JURISDICTION, USING LATEST EDITIONS, REVISIONS AND POLICIES. THERE
WILL BE NO SEPARATE MEASUREMENT NOR PAYMENT FOR TRAFFIC CONTROL.
TRAFFIC CONTROL IS INCIDENTAL TO THE WORK COVERED BY THESE PLANS.
17. THE CONTRACTOR SHALL PERFORM SITE CLEANUP AND DISPOSAL IN A
LEGAL MANNER ON A DAILY BASIS, OR AS DIRECTED BY THE CONTRACTING
PARTY OR ANY GOVERNMENT AGENCY HAVING JURISDICTION. THERE WILL
BE NO SEPARATE MEASUREMENT NOR PAYMENT FOR THIS WORK.,

18. IF THE CONTRACTOR IS NOT PROVIDING HIS/HER OWN ENGINEER/SURVEYOR,
THE CONTRACTOR SHALL GIVE SEVENTY—-TWO (72) HOURS NOTICE TO THE
CONTRACTING PARTY WHEN HE/SHE REQUIRES THE SERVICES OF THE
ENGINEER /SURVEYOR OR ANY OTHER PARTY PROPERLY AUTHORIZED FOR THE
PURPOSE OF LAYING OUT ANY PORTION OF THE WORK.

19. THE CONTRACTOR SHALL PRESERVE ALL SURVEY CONSTRUCTION STAKES
(SET FOR THE PURPOSE OF CONSTRUCTION CONTROL LINES, LE VELS/GRADES, OR
MEASUREMENT OF THE WORK) IN THEIR PROPER PLACES, UNTIL AUTHORIZED TO
REMOVE THEM BY THE CONTRACTING PARTY. ANY EXPENSE INCURRED IN
REPLACING ANY STAKES, THAT THE CONTRACTOR OR HIS/HER SUBCONTRACTORS MAY
HAVE FAILED TO PRESERVE, WILL BE "BACK CHARGED” TO THE CONTRACTOR.
20. IN ADDITION TO UTILITIES, THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE
CARE AND PROTECTION OF ALL EXISTING PUBLIC AND PRIVATE IMPROVEMENTS
IN OR NEAR THE WORK AREA. EXISTING IMPROVEMENTS THAT HAVE BEEN REMOVED
OR DAMAGED BY THE CONTRACTOR, OR SUBCONTRACTORS, DURING THE COURSE OF
CONSTRUCTION SHALL BE REPAIRED OR REPLACED, INCLUDING CLEANUP, TO THE
SATISFACTION OF THE CONTRACTING PARTY AND TO THE SATISFACTION OF THE
OWNER OF THE EXISTING IMPROVEMENTS, AT THE CONTRACTOR'S SOLE EXPENSE.
21. ALL INCIDENTAL WORK MIGHT NOT BE SPECIFICALLY INDICATED ON THESE
PLANS. THE CONTRACTOR SHALL FURNISH AND INSTALL ALL SUPPLEMENTARY
OR MISCELLANEOUS ITEMS, APPURTENANCES AND DEVICES INCIDENTAL T0, OR
NECESSARY FOR, A SOUND, SECURE, COMPLETE, FUNCTIONAL AND ACCEPTABLE
PRODUCT OF WORK AS COVERED BY THESE PLANS, AT NO ADDITIONAL COST TO
THE CONTRACTING PARTY.

22, ALL CONCRETE SHALL BE MAG CLASS "A” (3,000 PSI) AND REINFORCING STEEL
SHALL BE ASTM A36 GRADE 40, UNLESS NOTED OTHERWISE IN THESE PLANS OR
ELSEWHERE IN THE CONTRACT DOCUMENTS.

23, ALL PRIMARY PARTIES, HAVING INTEREST IN THE WORK COVERED BY THESE
PLANS, SHALL EXECUTE ALL CONTRACTS AND AGREEMENTS BETWEEN THE PARTIES
PRIOR TO COMMENCING CONSTRUCTION. PRIMARY PARTIES INCLUDE, BUT ARE NOT
LIMITED TO, THE CONTRACTING PARTY, THE CONTRACTOR, THE ULTIMATE OWNER OF
THE ACCEPTED IMPROVEMENTS, ANY GOVERNMENT AGENCY HAVING JURISDICTION, THE
INSPECTING ENGINEER AND THE TESTING LABORATORY.

24. THE CONTRACTING PARTY, OR THE CONTRACTOR, SHALL PAY FOR ALL
INSPECTIONS FEES AND TESTING FEES. ALL FEES ARE TO BE PAID IN FULL, AS
EVIDENCED BY SIGNED RELEASES, PRIOR TO THE ULTIMATE OWNER'S PARTIAL OR
FINAL. ACCEPTANCE OF ANY IMPROVEMENTS COVERED BY THESE PLANS.
25. WORK COVERED BY THESE PLANS SHALL BE INSPECTED UNDER THE
DIRECTION OF AN ARIZONA REGISTERED PROFESSIONAL ENGINEER. WORK
SHALL ALSO BE TESTED BY AN INDEPENDENT CERTIFIED TESTING LABORATORY.
PRIOR TO PARTIAL OR FINAL ACCEPTANCE OF THE IMPROVEMENTS BY THE
ULTIMATE OWNER AND/OR THE CONTRACTING PARTY, THE ENGINEER AND
THE TESTING LABORATORY SHALL CERTIFY THAT THE WORK WAS SATISFACTORILY
INSPECTED AND TESTED; AND, THAT THE WORK PERFORMED 1S ACCEPTABLE.
THE CERTIFICATION BY THE ENGINEER AND/OR THE TESTING LABORATORY
DOES NOT RELIEVE THE CONTRACTOR FROM ANY GUARANTEES OR WARRANTEES
AS SPECIFIED IN MAG STANDARD SPECIFICATIONS SUB—SECTION 108.8.

26. IF THE CONTRACTOR ENCOUNTERS AN UNANTICIPATED CONDITION DURING
CONSTRUCTION, INCLUDING HAZARDOUS MATERIALS AND/OR ARCHAEOLOGICAL
FEATURES, THE CONTRACTING PARTY WILL SEE THAT REVISED AND OR
SUPPLEMENTAL IMPROVEMENT PLANS, AND/OR SPECIFICATIONS, ARE PREPARED
AND SUBMITTED TO THE ULTIMATE OWNER , AND/OR THE GOVERNMENT AGENCY
HAVING JURISDICTION, FOR REVIEW AND APPROVAL PRIOR TO CONTINUING ANY
WORK IN THE AREA WHERE THE UNANTICIPATED CONDITION AROSE.

27. THIRTY DAYS PRIOR TO THE DESTRUCTION OR THE REMOVAL OF CACTUS, OR
OTHER NATIVE PLANTS, THE CONTRACTOR SHALL NOTIFY THE ARIZONA
COMMISSIONER OF AGRICULTURE AND HORTICULTURE OF HIS/HER INTENT.
28. THE CONTRACTOR SHALL COORDINATE HIS/HER WORK WITH ALL OTHER
CONTRACTORS AND UTILITY COMPANIES INVOLVED IN THE ONGOING CONSTRUCTION
AT THE SITE.

29. THE CONTRACTOR SHALL FURNISH, HAUL AND APPLY ALl WATER NECESSARY
TO COMPLETE THE WORK COVERED BY THESE PLANS, INCLUDING THE CONTROL
OF DUST FROM CONSTRUCTION ACTIVITIES, IN ORDER TO MEET COUNTY AIR
POLLUTION REGULATIONS. CONSTRUCTION WATER IS INCIDENTAL TO THE WORK
BEING PERFORMED. THERE WILL BE NO SEPARATE MEASUREMENT NOR PAYMENT
FOR CONSTRUCTION WATER.

30. THE CONTRACTOR SHALL MAINTAIN THE CONSTRUCTION SITE AND ALL
CONSTRUCTION ACTIVITIES COVERED UNDER THESE PLANS S0 AS TO PREVENT
DISPERSAL OF CONSTRUCTION MATERIALS, EQUIPMENT FLUIDS OR CONTAMINATES.
FURTHERMCRE, THE CONTRACTOR SHALL CONDUCT HIS/HER OPERATIONS OF
EQUIPMENT MAINTENANCE ACTIVITIES SUCH THAT THEY WILL NOT RESULT IN THE
SPILL OF OILY OR GREASY SUBSTANCES ON THE SITE OR INTO DRAINAGE DITCHES,
SEWERS OR STORM DRAINS.,

31.  THE CONSTRUCTION INSPECTOR IS ANY AGENT OF THE CONTRACTING
PARTY THAT HAS BEEN RETAINED TO ASSURE THAT THE WORK COVERED
BY THESE PLANS IS PERFORMED CORRECTLY AND COMPLIES WITH THESE
PLANS AND ANY APPLICABLE SPECIFICATIONS.

32. THE CONTRACTOR IS RESPONSIBLE FOR PAYING THE TESTING LABORATORY'S
COSTS OF PERFORMING REQUIRED TESTS, FOR NOTIFYING THE TESTING
LABORATORY OF ANY NEEDED TESTS, AND FOR SUPPLYING THE TEST RESULTS TO
THE CONSTRUCTION INSPECTOR, UNLESS CALLED FOR OTHERWISE IN THESE PLANS OR

33. THE CONTRACTING PARTY IS NOT LIABLE FOR ANY DELAYS DUE TO ANY
DAMAGE TO UTILITIES CAUSED BY THE CONTRACTOR'S, OR SUBCONTRACTORS',
CONSTRUCTION ACTIVITIES.

34. WHEN TRENCHING ACROSS EXISTING PAVEMENT FOR THE INSTALLATION
OF NEW PIPES OR CONDUITS, THE CONTRACTOR SHALL SAW CUT, REMOVE
AND DISPOSE OF THE EXISTING PAVEMENT. THE CONTRACTOR SHALL REPLACE
THE PAVEMENT IN ACCORDANCE WITH MAG STANDARD DETAIL 200, USING
TYPE °C’ TOP FOR CONCRETE PAVEMENT AND °T" TOP FOR ASPHALT PAVEMENT.
THERE 1S NO SEPARATE MEASUREMENT NOR PAYMENT FOR PAVEMENT REMOVAL
AND REPLACEMENT. PAVEMENT REMOVAL AND REPLACEMENT FOR TRENCHING
IS INCIDENTAL TO THE PIPE OR CONDUIT INSTALLATION WORK THAT IS BEING
PERFORMED.

M FLOOD CONTROL DISTRICT OF
MARICOPA COUNTY
GENERAIL. NOTES:

1. ALL CONSTRUCTION WITHIN DISTRICT RIGHT—OF—WAY AND/OR
JURISDICTION SHALL CONFORM TO THE LATEST MAG
SPECIFICATIONS.

2. CONTRACTOR TO OBTAIN NECESSARY FLOOD CONTROL DISTRICT
PERMIT PRIOR TO CONSTRUCTION WITHIN DISTRICT RIGHT-OF—-WAY
AND MAINTAIN A COPY OF THE PERMIT ON THE PROJECT SITE AT
ALL TIMES.

3. NOTIFY THE DISTRICT'S CONSTRUCTION & MAINTENANCE
DIVISION AT 602--506—-1501 AT LEAST 48 HOURS PRIOR TO ANY
WORK TO BE PERFORMED IN THE DISTRICT'S RIGHTS—OF—WAY.

4. CONTRACTOR PERFORMING EXCAVATION OPERATIONS IS
RESPONSIBLE. FOR LOCATING AND PROTECTING ALL UNDERGROUND
UTILITIES.

5. ALL COMPACTION AND BACKFILL WITHIN DISTRICT
RIGHT—OF-WAY SHALL CONFORM TO THE LATEST MAG
SPECIFICATIONS UNLESS OTHERWISE IN THE DISTRICT'S PERMIT.

6. ANY DAMAGE TO FCD STRUCTURES, EQUIPMENT, MATERIALS,
VEGETATION, AND/OR PROPERTY SHALL BE REPLACED AND/OR
REPAIRED IN—KIND TO THE SATISFACTION OF THE FLOOD CONTROL
DISTRICT OF MARICOFPA COUNTY.

B ENGINEER'S PAVING NOTES:

(Maricopa County Stondards)

1. THE ARIZONA DEPARTMENT OF TRANSPORTATION STANDARD SPECIFICATIONS
AND STANDARD DRAWINGS FOR ROAD AND BRIDGE CONSTRUCTION (LATEST
EDITIONS AND REVISIONS) ARE INCORPORATED INTO THESE PLANS AND THE
CONTRACT DOCUMENTS IN THEIR ENTIRETY.
2. THE ENGINEER RESERVES THE RIGHT TO DETERMINE WHICH PORTIONS (IF ANY)
OF THE ADOT STANDARD SPECIFICATIONS AND DRAWMINGS ARE APPLICATORY TO
THE WORK COVERED BY THESE PLANS. SHOULD CONTRADICTION OR CONFUSION
ARISE BETWEEN THESE PLANS, THE ADOT STANDARDS, AND THE MAG STANDARDS,
THE CONTRACTOR IS ADVISED TO HAVE THE CONFLICT CLARIFIED PRIOR TO
BIDDING THE WORK.
3. PREPARATION OF PAVEMENT AND SIDEWALK SUBGRADE SHALL NOT BEGIN
UNTIL ALL UNDERGROUND WORK (UTILITES AND STORM DRAINS) HAS BEEN
COMPLETED, WITHIN THE PAVEMENT AND SIDEWALK CORRIDORS, AND FOUND
ACCEPTABLE BY THE CONSTRUCTION INSPECTOR.
4. ALL PEDESTRIAN PATHWAYS, SIDEWALKS AND RAMPS ARE TO MEET THE
REQUIREMENTS OF THE AMERICANS WITH DISABILITIES ACT (ADA). SHOULD THE
WORK COVERED BY THESE PLANS NOT MEET ALL ADA REQUIREMENTS, THE
CONTRACTOR IS TO CEASE WORK IN THE AREA OF CONCERN AND CONTACT THE
CONSTRUCTION INSPECTOR FOR DIRECTION. SOME ADA REQUIREMENTS ARE:

A) MAXIMUM CROSS SLOPE IS 2%

B) MAXIMUM LONGITUDINAL SLOPE IS 5%

C) MAXIMUM RAMP SLOPE IS 5%

D) MAXIMUM FLARED RAMP SIDE SLOPE IS 5%

E) LEVEL LANDINGS ARE REQUIRED AT THE BOTTOM

AND TOP OF RAMPS.

5. SAWCUTTING IS INCIDENTAL TO THE WORK BEING PERFORMED. THERE IS NO
SEPARATE MEASUREMENT NOR PAYMENT FOR SAWCUTTING.
6. STRUCTURAL EXCAVATION IS INCIDENTAL 70 THE EARTHWORK OR TO THE
STRUCTURAL WORK BEING PERFORMED. THERE IS NO SEPARATE MEASUREMENT
NOR PAYMENT FOR STRUCTURAL EXCAVATION.
7. ROADWAY EXCAVATION IS INCIDENTAL TO THE EARTHWORK OR TO THE
ROADWAY WORK BEING PERFORMED. THERE IS NO SEPARATE MEASUREMENT NOR
PAYMENT FOR ROADWAY EXCAVATION.
8 ALL PAVEMENT STRUCTURAL SECTIONS AND ALL EXCAVATION FOR ROADWAYS
SHALL BE IN CONFORMANCE WITH THE GEOTECHNICAL REPORT'S
RECOMMENDATIONS, THAT HAS BEEN DEVELOPED FOR THIS PROJECT, WITH THESE
PLANS AND WITH THE MAG STANDARD SPECIFICATIONS.
9. NO CONCRETE NOR AGGREGATE BASE COURSE SHALL BE PLACED ON
SUBGRADE UNTIL AFTER THE SUBGRADE COMPACTION REQUIREMENTS HAVE BEEN
MET AND ACCEPTED BY THE CONSTRUCTION INSPECTOR. ASPHALT SHALL. NOT BE
PLACED ON THE AGGREGATE BASE COURSE UNTI. AFTER THE AGGREGATE BASE
COURSE COMPACTION AND GRADE REQUIREMENTS HAVE BEEN MET AND ACCEPTED
BY THE CONSTRUCTION INSPECTOR.
10. THE CONTRACTOR, AT NO ADDITIONAL COST TO THE CONTRACTING PARTY,
MAY BE REQUIRED TO TEST ALL FINISHED GUTTERS, CONCRETE AND ASPHALT FOR
POSITIVE DRAINAGE BY INUNDATING THE FINISHED IMPROVEMENTS WITH WATER.
THIS TEST MAY BE REQUIRED BY THE CONSTRUCTION INSPECTOR, AND IF
REQUIRED, SHALL BE PERFORMED IN THE PRESENCE OF THE CONSTRUCTION
INSPECTOR. ANY WORK WHICH DOES NOT HAVE POSITIVE DRAINAGE SHALL BE
REMOVED AND REPLACED TO THE DESIGN GRADES CALLED FOR IN THESE PLANS
AT THE CONTRACTOR'S SOLE EXPENSE.

11. THE CONTRACTOR IS RESPONSIBLE FOR LOCATING ALL NEW AND PREVIOUSLY
EXISTING MONUMENTS, VALVES, MANHOLES, CLEANQUTS AND STORM GRATES IN
ADVANCE OF PERFORMING PAVING WORK. THE CONTRACTOR SHALL ADJUST ALL
FRAMES, COVERS AND GRATES TO FINISH GRADE PRIOR TQ THE COMPLETION OF
PAVING OPERATIONS. THE CONTRACTOR SHALL INSTALL CONCRETE COLLARS
AROUND FRAMES WHERE CALLED FOR IN THESE PLANS OR ELSEWHERE IN THE
CONTRACT DOCUMENTS.

12. GRINDING AND/OR EPOXY PATCHING SFALL NOT BE PERMITTED FOR
CORRECTING CONCRETE/MASONRY DEFICIENCIES, IN CURBS, GUTTERS, VALLEY
GUTTERS, APRONS, SCUPPERS, CATCH BASINS, DRIVEWAYS, SIDEWALKS, FRAME
COLLARS, WALLS OR ANY OTHER CONCRETE/MASONRY STRUCTURE, THAT ARE A
RESULT FROM IMPROPER GRADE SETTING, FROM CONSTRUCTION METHODS USED,
OR FROM BREAKAGE DUE TO ANY CIRCUMSTANCE. DEFECTIVE CONCRETE AND/OR
MASONRY WORK SHALL BE REMOVED AND REPLACED AT THE CONTRACTOR'S SOLE
EXPENSE.

13. PAVING ASPHALT SHALL BE PG 70~10; THE ASPHALTIC MIX DESIGN SHALL
MEET SUPERPAVE CRITERIA FOR HEAVY TRAFFIC PER MAG STANDARD
SPECIFICATION 710; AND, THE ASPHALTIC CONCRETE AGGREGATE STRUCTURE FOR
MiX DESIGN SHALL MEET THE REQUIREMENTS FOR 3/4 INCH (19mm) GRADATION
PER MAG STANDARD SPECIFICATION 710, UNLESS CALLED FOR OTHERWISE IN
THESE PLANS OR ELSEWHERE IN THE CONTRACT DOCUMENTS.

14, USE OF "RECLAIMED ASPHALT® IS PROHBITED, UNLESS CALLED FOR
OTHERWISE IN THESE PLANS OR ELSEWHERE IN THE CONTRACT DOCUMENTS.
15. THE PAVING WORK COVERED BY THESE PLANS WILL NOT BE CONSIDERED
COMPLETE AND ACCEPTABLE UNTIL AFTER ALL CURBS, PAVEMENT AND SIDEWALKS
HAVE BEEN SWEPT CLEAN OF ALL DIRT AND DEBRIS AND AFTER ALL SURVEY
MONUMENTS, PAVEMENT STRIPING, AND STREET SIGNS HAVE BEEN INSTALLED IN
ACCORDANCE WITH THESE PLANS.

B _MCDOT GENERAL NOTES

1. ALL CONSTRUCTION SHALL CONFORM TO THE LATEST MARICOPA COUNTY
DEPARTMENT OF TRANSPORTATION (MCDOT) ROADWAY DESIGN MANUAL AND
M.A.G. SPECIFICATIONS AND MARICOPA COUNTY SPECIAL PROVISIONS FOR
CONSTRUCTION OF STREET IMPROVEMENTS.

2. CONTRACTOR TO OBTAIN NECESSARY MCDOT PERMITS PRIOR TO
CONSTRUCTION WITHIN COUNTY RIGHT-OF-WAY.

3. THE ENGINEERING DESIGN ON THESE PLANS ARE ONLY APPROVED BY

MARICOPA COUNTY DEPARTMENT OF TRANSPORTATION IN SCOPE AND NOT
IN DETAIL. CONSTRUCTION QUANTITIES ON THESE PLANS ARE NOT VERIFIED
BY MARICOPA COUNTY DEPARTMENT OF TRANSPORTATION. APPROVAL OF
THESE ARE FOR PERMIT PURPOSES ONLY AND SHALL NOT PREVENT MARICOPA
COUNTY DEPARTMENT OF TRANSPORTATION FROM REQUIRING CORRECTION OF
ERRORS IN THE PLANS WHERE SUCH ERRORS ARE SUBSEQUENTLY FOUND
TO BE IN VIOLATION OF ANY LAW, ORDINANCE, HEALTH, SAFETY, OR OTHER
DESIGN ISSUES.

4. CONTRACTOR SHALL NOTIFY MCDOT INSPECTION DEPARTMENT AT LEAST
24 HOURS IN ADVANCE OF ANY CONSTRUCTION AT (602) 506-8606.

5. AN APPROVED SET OF PLANS SHALL BE ON THE SITE DURING
CONSTRUCTION AND INSPECTIONS.

6. CONTRACTOR PERFORMING CONSTRUCTION OR EXCAVATING OPERATIONS
IS RESPONSIBLE FOR LOCATING, RELOCATING, AND/OR PROTECTING ALL
UTILITIES IN CONFLICT OR WITHIN THE CLEAR ZONE, AT NO EXPENSE TO
MARICOPA COUNTY.

7. ALL COMPACTION AND BACKFILL WITH COUNTY RIGHT—OF-WAY SHALL
CONFORM TO THE SPECIAL PROVISIONS FOR CONSTRUCTION OF STREET
IMPROVEMENTS AND INSTALLATION OF UNDERGROUND UTILITIES. BACKFILL
UNDER ANY EXISTING OR PROPOSED PAVEMENT, CURB, GUTTER, OR WITHIN
TWO (2°) OR LESS FROM THE EDGE OF PAVEMENT SHALL CONSIST OF
AGGREGATE BASSE COURSE (ABC) MATERIAL.

8. ALL STRUCTURES SUCH AS MANHOLES, VALVE BOX & COVERS, AND
MONITORING WELLS MUST BE MARDED WITH AT LEAST TWO REFLECTIVE
YELLOW FLEX POSTS WHEN STRUCTURES ARE LOCATED OUTSIDE THE
TRAVELED WAY AND WITHIN THE RIGHT—-OF—WAY. ("APPLIES ONLY WHEN
THERE IS NO CURB.”)

9. ALL EXISTING PAVEMENT MARKING, TRAFFIC SIGNS AND SIGNAL EQUIPMENT
THAT NEEDS TO BE REMOVED, REPLACED, RELOCATED OR REPAIRED BECAUSE
OF CONTRACTOR’S WORK WILL BE DONE BY THE CONTRACTOR AT HIS
EXPENSE. ALL TRAFFIC SIGNS THAT ARE REMOVED SHALL BE STOCKPILED
ON THE PROJECT SITE AND THE CONTRACTOR IS TO NOTIFY THE INSPECTOR
WHEN ALL SIGNS HAVE BEEN REMOVED. ALL NEW STREET NAME SIGNS
SHALL BE PROVIDED AND INSTALLED BY PERMITTE AT NO EXPENSE TO
MARICOPA COUNTY.

10. PAVMENT MARKING, SIGNING AND SIGNAL WORK WILL BE INSPECTED
AND WILL HAVE TO MEET COUNTY STANDARDS BEFORE RELEASE OF BOND.
11. ASPHALT MIX DESIGN SHALL BE SUBMITTED TO MCDOT A MINIMUM OF
48 HOURS PRIOR TO PLACING ANY ASPHALT COURSES. (TRENCH WORK
INCLUDED.)

12. PRIOR TO CONDUCTING EXCAVATION OPERATIONS, THE CONTRACTOR
SHALL OBTAIN FROM THE ARIZONA STATE HISTORICAL PRESERVATIOIN

OFFICER (ASHPQ) (602) 5424009, RECOMMENDATIONS REGARDING THE

NEED FOR CULTURAL RESORCES (ARCHAEOLOGICAL) CLEARANCE. ALL
DISCOVERIES OF HUMAN REMAINS, CULTURAL ARTIFACTS, OR PALEONTOLOGICAL
REMAINS SHALL BE REPORTED TO THE ARIZONA STATE MUSEUM AND MCDOT.
UPON DISCOVERY, CONTRACTOR SHALL CEASE OPERATIONS IN THE VICINITY
OF THE FIND AND PROTECT THE DISCOVERY AREA FROM FURTHER DISTURBANCE
UNTIL THE FIND CAN BE PROFESSIONALLY INVESTIGATED BY THE ARIZONA
STATE MUSEUM AND MCDOT.

13. PRIOR TO MOVING OR DESTROYING PROTECTED PLANT SPECIES, THE
CONTRACTOR SHALL FILE A FORMAL NOTICE OF INTENT WITH THE ARIZONA
DEPARTMENT OF AGRICULTURE NATIVE PLANTS (602) 5243292

14. EXCEPT UNDER EMERGENCY CONDITIONS, ROADS SHALL NOT BE CLOSED

THE TRANSPORTATION DIRECTOR OR HIS REPRESENTATIVE,

15, ALL BOX CULVERTS CONSTRUCTED IN THE PUBLIC RIGHT--OF~WAY SHALL
COMPLY WITH ARIZONA DEPARTMENT OF TRANSPORTATION (ADOT) LATEST
DESIGN SPECIFICATIONS AND STANDARDS. MINIMUM CLEAR HEIGHT OF BOX
CULVERT SHALL BE 4 FEET.

16. PRIOR TO INSTALLION OF THE BASE COURSE AND WEARING SURFACE,
SUBMIT SOIL TEST(S) OF SUB—GRADE AND REVISED PAVEMENT DESIGN/
CALCULATIONS TO THE MARICOPA COUNTY DEPARTMENT OF TRANSPORTATION
FOR REVIEW AND APPROVAL.
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M. NO WING, 'M~1".. ONE WING,
‘M-2'.. TWO WINGS.

i 2. ALl CONCRETE SHALL BE CLASS ‘A’

. 3. ALL REINFORCING STEEL SHALL BE
5! DEFORMED BARS AMD SHALL CONFORM
" TO AS.T.M. SPECIFICATION 615,

ol 4, CONNECTOR PIPES SHALL BE PLACED
6 IN THE APPROPRIATE WALL OF THE
o MAINTENANCE BASIN.
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5. FLOOR OF BASIN SHALL BE TROWLLED
TO A HARD, SMOOTH SURFACE AND SHALL
A SLOPE FROM ALL DIRECTIONS TQ OUTLET.
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! 6. CONSTRUCTION DRAINS SHALL HE

7. LOCATE WING BASIN ON UPSTREAM SIDE OF
MAINTENANCE BASIN FOR TYPE M—1. WING
BASINS FOR TYPE M—2 SHALL BE BOTH
SIDES OF MAINTENANCE BASIN.
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SEE NOTES FOR THE FRAME—  BASIN 8. STEPS (MAG. DET. 428 POLYPROPYLENE)

V=3' (INCL.), PLACE ONE STEP 12" ABOVE
THE FLOOR OF THE BASIN. V OVER 3',
PLACE STEPS AT 12" INTERVALS FROM THE
FLOOR OF THE BASIN WITH THE TOP STEP
AT 12" (MIN.) BELOW THE TOP OF THE

> GRATE,
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SECTION A — A L = 0' UNLESS SPECIFIED OM THE PLANS
V = 36" MIN. WHEN L = 0:3' OR 6
V = 40" MIN WHEN L = 10° OR 17°
4’0" IN LOCATIONS WHERE 4’ SIDEWALK IS REQ'D.
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1. THE CONTRACTOR SHALL MARK AND PRESERVE ALL EXISTING PROPERTY
CORNERS AND RIGHTS—OF ~WAY MARKERS. ANY PROPERTY CORNER OR RIGHTS—
OF -WAY MARKER DISTURBED OR REMOVED BY THE CONTRACTOR’S CLEARING
AND /OR GRADING OPERATIONS SHALL BE RE—-ESTABLISHED AT THE
CONTRACTOR'S SOLE EXPENSE.
2. ALL EARTHWORK SHALL BE IN CONFORMANCE WiTH THE GEOTECHNICAL
REPORT'S RECOMMENDATIONS, THAT HAS BEEN DEVELOPED FOR THIS PROJECT,
AND WITH THE MAG STANDARD SPECIFICATIONS, UNLESS NOTED OTHERWISE IN
THESE PLANS OR ELSEWHERE IN THE CONTRACT DOCUMENTS.

J.ALL BUILDING PADS SHALL EXTEND A MINIMUM OF FIVE FEET (5°) BEYOND
[HE EXTERIOR FACE OF THE BUILDING, UNLESS NOTED OTHERWISE IN THESE
PLANS OR ELSEWHERE IN THE CONTRACT DOCUMENTS,

4. ALL FINISHED EARTHEN SLOPES SHALL BE AT A RATIO OF FOUR (4)
HORIZONTAL TO ONE (1) VERTICAL, OR FLATTER, UNLESS NOTED OTHERWISE IN
THESE. PLANS OR ELSEWHERE IN THE CONTRACT DOCUMENTS.

9. ALL EARTHWORK WILL BE MEASURED AND PAID FOR BY THE CUBIC YARD
IN ACCORDANCE WITH THE FOLLOWING CALCULATION: THE VOLUME OF
EARTHWORK FOR MEASUREMENT AND PAYMENT WILL BE THE IN-PLACE VOLUME
DIFFERENCE BETWEEN: 1) THE ENTIRE PROJECT'S APPROVED FARTHEN FINISHED
GRADE SURFACE; AND, 2) THE EXISTING GROUND'S SURFACE BEFORE
CONSTRUCTION.  BIDDING CONTRACTORS ARE ADVISED TO CONSIDER (PRIOR TO
BIDDING THE: EARTHWORK COVERED BY THESE PLANS) ALL NECESSARY
CLEARING & GRUBBING, ALL NECESSARY GRADING, ALL NECESSARY
EXCAVATION, ALL NECESSARY DEMOLITION, ANY NECESSARY BLASTING, ANY
POTENTIAL SOIL SUBSIDENCE, ALL REQUIRED OVER—EXC

COMPACTION, ALL REQUIRED COMPACTION DENSITIES, ANY BUILDING PAD
REQUIREMENTS, ANY NEEDED BORROW/IMPORT, AND ANY POTENTIAL EXPORT,
THERE: WILL BE NO SEPARATE MEASUREMENT NOR PAYMENT FOR ANY OF THESE
ITEMS.  PRIOR TO EXECUTION OF THE CONTRACT, THE CONTRACTOR AND THE
CONTRACTING PARTY ARE TO AGREE TO A RESPONSIBLE PARTY, WHOM IS TO
DETERMINE THE CALCULATED VOLUME OF EARTHWORK, AND TO THE METHOD
THAT 1S TO BE USED BY THE RESPONSIBLE PARTY IN CALCULATING THE

6. IF APPRUVED BY THE CONSTRUCTION INSPECTOR, ANY EXCESS SOIL. MAY
BE SPOILED ON—SITE. IF APPROVED, THE CONSTRUCTION INSPECTOR IS TO
IDENTIFY THE AREA(S) WHERE THE EXCESS SOI. MAY BE SPOILED. SPOILED
EXCESS SOIL 1S TO BE COMPACTED PER GEOTECHNICAL ENGINEER'S RECOMMENDATIONS,
IN THE ABSENCE OF GEOTECHNICAL ENGINEER'S RECOMMENDATIONS, SPOILED
EXCESS SOl SHALL BE COMPACTED TO 95 PERCENT OF THE SOIL’S MAXIMUM
DRY DENSITY, UNLESS APPROVED OTHERWISE BY THE CONSTRUCTION INSPECTOR,
/. STRUCTURAL EXCAVATION IS INCIDENTAL TO THE EARTHWORK OR TO THE
STRUCTURAL WORK BEING PERFORMED. THERE IS NO SEPARATE MEASUREMENT
NOR PAYMENT FOR STRUCTURAL EXCAVATION.

8. ROADWAY EXCAVATION IS INCIDENTAL TO THE EARTHWORK OR TO THE
ROADWAY WORK BEING PERFORMED. THERE IS NO SEPARATE MEASUREMENT
NOR PAYMENT FOR ROADWAY EXCAVATION,

9.  DRAINAGE EXCAVATION IS INCIDENTAL TO THE EARTHWORK OR TO THE
DRAINAGE. WORK BEING PERFORMED. THERE IS NO SEPARATE MEASUREMENT
NOR PAYMENT FOR DRAINAGE EXCAVATION,
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