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INTRODUCTION

On November 4, 1993, this firm entered into a contract with the Flood Control
District of Maricopa County to develop plans and specifications for a storm drain
in Utopia Road from the Upper East Fork of Cave Creek Wash to just east of
32nd Street within the City of Phoenix. As part of the contract Scope of Work,
the hydrology of the contributing watersheds was to be detailed to a greater
extent and re-evaluated in accordance with the parameters given in Upper East
Fork Cave Creek Master Study and Preliminary Design (NBS/Lowry - See
Reference 12 in Bibliography). This report, besides presenting the more-detailed
runoff values, was developed to address the hydraulic design requirements for
the project, provide alternatives for the proposed storm drain and make
recommendations for the final storm drain design.

DESCRIPTION OF AREA AND HYDROLOGIC HISTORY

The original natural watershed for the project included a narrow elongated area
of indeterminate size extending several miles in a northeast direction flowing
through a complicated series of intertwined braided washes.

The terrain in its natural state was typical Sonoran Desert and Lower Colorado
Subdivision, dominated by creosote brush, with salt bush, desert thorn, and
mesquite in the vicinity of the washes. The percentage of vegetative cover was
originally very low - generally around 10%, with the thicker concentrations being
in the vicinity of the washes and the poorly-drained areas.

The watershed soil is of the Gilman-Estrella-Avondale Association. According to
Item 2 in the Bibliography, this soil belongs to Soil Conservation Service (S.C.S.)
Soil Group "B".

With the urbanization that has occurred in the area over the past 40 years, the
natural drainage patterns have been changed and considerably simplified. With
the construction of the Central Arizona Project (C.A.P.) Canal from 0.5 to 1.0
mile north of Utopia Road in the 1970's , the bulk of the natural watershed was
impounded behind the flood control retention system for the canal - reducing the
total area draining onto Utopia Road from the Upper East Fork of Cave Creek to
32nd Street to about 430 acres. In addition, the construction during 1990 of a
subdivision called Utopia Estates Two (roughly north of Utopia Road between
28th and 30th Streets) included a detention basin (termed "Det 07" in
Appendices | and Ill) with a storage capacity of about 5.6 acre-feet further
mitigated the runoff. During 1993 yet another detention basin with 1.74 acre-feet
capacity (termed "Det 06" in Appendices | and Ill) was constructed south of
Beardsley Road at approximately 30th Street in connection with the Whittier
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Park subdivision. With the proposed construction of the Kaufman & Broad At
Desert Canyon development on the east side of 32nd Street between Utopia and
Beardsley Road, another five detention basins will be added with a total of 13.9
acre-feet (termed "Det 01" through "Det 05" in Appendices | and Ill). The future
construction of the Pima Freeway about one-quarter mile north of Beardsley
Road will divert another 48 acres (0.075 square miles) westerly from the project
watershed through a detention basin and then into a more upper reach of the
East Fork of Cave Creek. As a consequence of the aforementioned
urbanization, the entire watershed now lies within the corporate limits of the City
of Phoenix and has generally been zoned R1-8 and R1-10 (Single Family
Residential).

In addition to the mitigation of runoff through the use of detention basins, there
have also been some drainage improvements..through the addition of
channelization and culverts. The development of Utopia Estates One and Two
during 1990 included the construction of a drainage channel along its easterly
edge (roughly on an alignment of 30th Street) and its southerly border (parallel
to Utopia Road from 28th to 30th Steets) to provide for the major identifiable
wash for the watershed. At the junction with Utopia Road this drainage channel
was provided with a mortared bottom and sides at a right angle bend and with
10" X 4' box culverts at the crossings with 29th Street and 29th Place. At
approximately 28th Street this channel was provided with three 43" X 27"
Corrugated Metal Pipe Arches (CMPA), which were installed diagonally in a
southwest direction across Utopia Road and had an-outlet in the roadway ditch
that, in turn, connected with the East Fork of Cave Creek. Further north of the
Utopia Estates development the major identifiable wash had two branches - one
which continued northerly and crossed Beardsley Road about 1000 feet west-
erly of 32nd Street through a 12" Corrugated Metal Culvert and another which
extended in a somewhat more easterly direction and crossed 32nd Street about
600 feet southerly of Beardsley Road in a 36" Corrugated Metal Culvert. With
the construction of the Whittier Park subdivision in 1993, the 12" Culvert was
abandoned and replaced with two 18" Reinforced Concrete Pipes at a "ford"
section in Beardsley Road about 300 feet to the west (i.e. at the westerly edge of
the Whittier Park development). At this same time, a channel section was
constructed along the entire west edge of the development (i.e connecting
further downstream to the channel built with Utopia Estates) and, since the
runoff from the east side of 32nd Street would be accommodated by the five
aforementioned detention basins of the the Kaufman & Broad At Desert Canyon
development, the 36" culvert crossing of 32nd Street was abandoned. Near the
lower extremity of the watershed, upon the recent construction of the double 10'
X 5' box culvert across Utopia Road for the realignment of the East Fork of Cave
Creek, the existing single 36" Concrete and double 48" Corrugated Metal
Culverts (i.e. 200 feet to the east) essentially became non-functional and now
drain only a 16-acre nursery.




PROCEDURES

The watershed has been investigated in the field and also on 1" = 400'
horizontal and 2-foot contour interval maps (provided by the flood control district
through the engineering firm of Kaminski-Hubbard) - with the latter being
supplemented by 1"=200' and 1"=100" horizontal (both 2-foot contour interval)
City of Phoenix quarter section topographic maps. Other data used included
1"=100"' City of Phoenix quarter section aerial photo maps, "as-built" documents
available at the City of Phoenix, and preliminary grading plans and drainage
reports provided by the engineers for private developers. The watershed was
divided into 31 sub-areas (see Map in APPENDIX [) for the purpose of the final
HEC-I computer model. In order to test the compatibility of using the HEC-I
method with the TR-20 procedures used in the original NBS/Lowry master study
and preliminary design for the watershed (see Bibliography), the SCS values
(i.e. curve numbers and time to peak) were entered into the HEC-1 procedure
with the identical rainfall values and drainage areas used in the original study
(1987) and the modification that appeared some years later to provide for the
westerly diversion of flow north of the freeway (see Description of Area and
Hydrologic History above). The results were, as follows:

Study Discharge at East Fork  Discharge East of 32nd Street
Original

TR-20 532 cfs 431 cfs

HEC-I 532 cfs 427 cfs
Modification

TR-20 410 cfs 306 cfs

HEC-1 404 cfs 301 cfs

With the compatibility of the original study procedures to HEC-I procedures
verified, SCS curve numbers and time of concentration (and, consequently, time
to peak) for each of the 31 sub-areas were developed. Based upon City of
Phoenix Criteria (Page 15 of reference 16 in Bibliography), Type "B" soils, and
R1-8 zoning, SCS curve number 82 was selected for all of the subareas - except
those which included roadway paving only (for which SCS curve number 98 was
used). In the course of investigating the watershed, several locations of
possible runoff diversions were considered. The first of these, at a "ford" section
about 1300 feet west of 32nd Street on Beardsley Road (i.e. where the two 18"
culverts were installed with the Whittier Park development - see Description of
Area and Hydrologic History), some runoff could flow westerly - and out of the
study watershed. At this point the northerly half of Beardsley Road was
reconstructed with the Autumn Hills development - with the established north
gutter elevation being below ‘the lowest crown elevation at the existing sag.
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However, for the purposes of a conservative design, the entire runoff at this
point was considered to flow in the historical pattern southerly across Beardsley
Road. During the evaluation of the flows within Utopia Estates Two, diversions
were analyzed at three sites - just east of 29th Street on Tonto Lane (termed
"Divrt1"), on 29th Street south of Tonto Lane (termed "Divrt2") and on 29th
Street south of Sequoia Drive ("Divrt3"). At the first of these, two MAG Std. 532
Catch Basins (Type "C") were found to intercept only a portion of the gutter flow
on the continuous grade of Tonto Lane. In the second, two MAG Std. 530 Catch
Basins (Type "A") could likewise intercept only a portion of the runoff southerly
on the continuous grade of 29th Street. At the third, a MAG Std. 533-1 Catch
Basin (L=10" with a double wide grate) at the intersection of Sequoia Drive and
29th Street constructed in a "sump" condition could intercept only a portion of
the concentrated flows - with some overflowing southerly on 29th Street. The
computations for these diversions, which all flowed into a detention basin ("Det
07") are included in Appendix Il. Yet another diversion ("Divrt8") occurs further
south on 29th Street and just north of the intersection with Utopia Road - as the
spillway at this site, upon field measurements, has been determined to be
inadequate to convey all the roadway drainage into the channel at the southerly
edge of the Utopia Estates subdivision. For the purposes of mitigating flows
seven detention basins were considered. The capacity of two of these which
have already been constructed ("Det 06" and "Det 07") were based upon the
"as-built" dimensions and elevations and the capacities of the other five ("Det
01" to "Det 05") were based upon the data provided by the developer's
consultant engineer (Reference 14 in Bibliography). On those developments in
which retention was to be obtained on the individual lots, since there is no
effective means of enforcement - this was not .considered in the HEC-1
modelling. This type of retention had been planned on only two developments -
on all 92 lots of Paradise Valley Horizon Unit Il (north of Utopia Road between
roughly 33rd Street and 34th Street) and on the easterly 89 lots of Kaufman &
Broad At Desert Canyon development between both 33rd and 34th Streets and
Behrend Drive and Beardsley Road.

The hydrology for the design of the roadway catch basins was developed on the
basis of the rational method as given in Reference 5 in "Bibliography". This
procedure was adapted since the HEC-1 procedure yields too small values due
to the very small watersheds and also because the values are rounded to the
nearest cfs. The hydraulic and energy grade line of the storm drain were
generally calculated in accordance with the procedures given in Reference 6 in
"Bibliography" - but in some cases (i.e. open channel flow and interception
points with small discharges in "T" connections) those given in Reference 18 in
"Bibliography" were also used. The water surface profile for the East Fork of
Cave Creek Wash was computed by HEC-2 procedures and utilized the same
stations show on the plans (P81-194-016) for the project by the Flood Control
District of Maricopa County. This computation developed a water surface
elevation of 1474.29 (with an energy line elevation of 1474.74) at the outlet of
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the proposed storm drain in Utopia Road. Since the critical depth of the storm
drain at its outlet was calculated at a higher elevation (1476.20 with the energy
gradient at 1478.54), the latter was used for starting the hydraulic and energy
gradient computations for the storm drain. Water surface profiles for the existing
channel to the right (south) of Utopia Road from Station 32+06 to 35+77 and for
the existing channel to the left (north) of the roadway from Station 36+75 to
49+36 were also calculated on the basis of HEC-2 procedure to determine their
adequacy. These are also included in Appendix VI of this report with the
computation stations corresponding to those of the main roadway as shown on
the project Plan and Profile in Appendix IV.

HYDROLOGIC RESULTS

Hydrologic values, based upon a City of Phoenix 100-yr storm (4.04 inches in a
24-hour period), were originally developed using two possible storm drain
concepts along Utopia Road - termed Alternate "C-1" and Alternate "C-2". Both
of these envision utilizing the channel constructed in connection with Utopia
Estates One north of Utopia Road between roughly 28th and 30th Streets (i.e.
Roadway Stations 36+50 and 49+40) - with a major drainage interception (233
cfs) being at 28th Street. Alternate "C-1" provides for approximately 133 cfs to
be intercepted by the new storm drain at this point (with the remainder crossing
below Utopia Road to an existing channel on the south side through three
existing 43" X 27" Corrugated Metal Pipe Arches) and being conveyed to the
East Fork of Cave Creek Wash where discharge would be through the
southeasterly headwall of the new double 10" X 5' Box Culverts installed across
Utopia Road. Alternate "C-2" envisions intercepting the entire flows (existing
channel and storm drain) at approximately 28th Street into a cross culvert
system consisting of a four barrel 5 X 3 ' Precast Box Culvert, which would
discharge into the existing channel on the south side of the roadway and then
flow into the East Fork of Cave Creek Wash. The total discharge into the East
Fork of Cave Creek with both alternates would be 462 cfs. This value is higher
than that (410 cfs) of the latest NBS/Lowry evaluation - since the latter did not
include any of the watershed (i.e. about 90 acres) lying between the East Fork of
Cave Creek Wash and a possible major interception at 30th Street. Both of
these alternates, by excluding the foregoing watershed, would have a design
discharge of 377 cfs. This somewhat lower value from that developed by
NBS/Lowry can be attributed to the mitigating effects of the six detention basins
(i.e. "Det 01" through "Det 05") in the HEC-1 analysis submitted with this report
(Appendix lll). Similarly, the discharge figure for the crossing of 32nd Street
itself was computed to be 140 cfs - somewhat lower than the latest TR-20
evaluation by NBS/Lowry (172 cfs).




CONCLUSIONS AND DESIGN ALTERNATES

The most significant problem that will influence the ultimate storm drain design
for the project are the various buried utilities that can be in conflict. The most
important of these are the following:

1) Telephone cables located 16 and 22 feet to the right (south) of the
Utopia Road centerline east of the crossing with the East Fork of Cave
Creek Wash. These will interfer with any storm drain alignment near the
centerline - if the latter crosses to the south side of the roadway
near the outlet in the southeast headwall of the Utopia Road culvert
crossing or into the nearby concrete lining adjacent to the roadway.

2) A 60" City of Phoenix waterline 20 feet to the west of the 32nd Street
centerline.

3) Three 5" electrical ducts (A.P.S.) located 40 feet to the west of the 32nd
Street centerline.

4) Fifteen 5" elecrical ducts located 47 feet to the east of the 32nd Street
centerline.

5) Three telephone cables from 36 to 39 feet east of the 32nd Street
centerline.

6) Two sanitary sewer taps extending to the south at Utopia Road Station
40+71 and 41+87.

In order to minimize the conflicts with the foregoing buried facilities, several
alternate storm drain alignments were considered - among them the following
are considered the most practical: -

ALTERNATE C-1: This envisions the storm drain intercepting that portion of the
drainage in the existing channel between 28th and 30th Streets (i.e. north of
Roadway Stations 36+50 and 49+40), which cannot be accommodated by the
existing three 43" X 27" CMP arches, and conveying it through 78" and 84"
diameter pipes to the East Fork of Cave Creek Wash. With this alternate, the
existing single 36" Concrete and the double 48" Corrugated Metal Pipes near
Station 33+10 would confict with the storm drain and should be replaced with a
single 36" diameter connector pipe and standard headwall, In addition, near the
proposed outlet in the existing southeast headwall of the 10" X 5' Box Culvert
recently constructed at that site, the storm drain would probably pass above the
telephone cables cited in 1) above by shifting the "upsweep" of these plastic
ducts to the east. Near 32nd'Street the storm drain would be constructed in a
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east-northeast direction at a shallow depth to pass above the waterline cited in
2), above, and avoid an Arizona Public Service (A.P.S.) manhole installed in
connection with the ducts cited in 3), above. It is envisioned with this alignment
some relocation of the elecrical ducts on the both sides of 32nd Street, a gas
line and the telephone cables on the east side would be necessary. The total
cost of this alternate was estimated to be $867,447 in the original concept
report.

ALTERNATE C-2: This would essentially terminate the main storm drain
construction at 28th Street by constructing a four-barrel §' X 3' Box Culvert
diagonally across Utopia Road to accommodate all the flows from the existing
channel north of the roadway between 28th and 30th Streets and from the new
storm drain. Two of these barrels would essentially connect the existing
channels on the two sides of the roadway by replacing the existing inadequate
43" X 27" CMP Arches. The other two barrels would provide an outlet for the
storm drain itself and also discharge into the existing channel on the south side
of the roadway. This alternate envisions the storm drain to be constructed at a
somewhat higher gradient than in Alternate "C-1". In order to provide for the
sewer taps that would conflict with this gradient, south of the storm drain a new
sanitary sewer would be required which would connect to the existing sanitary
sewer north of the storm drain west of 28th Street (approximately at Sta.33 +70).
However, with this alternate the storm drain could not gravity drain into the
existing channel on the south side of the roadway. To overcome this problem, a
24" diameter "bleeder" line would be constructed from the junction of the storm
drain with the two barrels of the quadruple 5' X 3' Box Culvert at 28th Street to
the existing channel "drop" just below the weir constructed to the south of
Roadway Station 31 +61. The total cost of this alternate was estimated to be
$923,889 in the original concept report.

RECOMMENDATIONS

Of the above alternates for the storm drain configuration, Alternate "C-1" was
selected on the basis of economics (see revised project cost in Appendix V) and
ease of construction - since only one connection would be required into the
existing channel (i.e. at 28th Street) and almost all the system could be
constructed of standard circular pipe sections with no special junction structures
(see Plan and Profile in Appendix IV of this report). Alternate "C-2", although
envisioning a shallower profile for the main storm drain, has additional costs
relating to the extensive box culvert installation at 28th Street, an expensive
junction structure and the need to construct an additional 840-foot long sanitary
sewer. Regardless of which of these two alternates is adapted a 35-foot wide
drainage easement should be purchased to the south of Roadway Stations
32+55 to 36+03 in order that an existing channel (presently partially on private
property) could be maintained by the Flood Control District or the City of




Phoenix. In the course of developing Alternate "C-1" for the preliminary
construction plans, several variations were considered, as follows:

1) Daylighting the outfall through the concrete lining east of the existing box
culvert in Utopia Road and west of the drop structure to the south of
Station 31+60: The estimated relative costs of these options are as

follows:
Through Lining Through Existing Culvert Headwall
New Headwall...................... 8,000 Remove & Replace Wingwall.3,500
Remove & Replace Lining...1,850 Remove & Replace Lining......1,200
Additional Pipe Bends......... 6,000  Additional 84" Pipe................ 7,540
Pipe Bend (22-1/2 degrees)...1,000
, Added Pavem't Replacement....700
TOTALS $15,850 $13,940

Inasmuch as the difference in cost would be insignificant in relation to
overall project, it is suggested that the selection of the option be based
upon what can conveniently be done in resolving the conflict with the
telephone ducts which are 16' to 22' south of the roadway centerline in
this area.

2) Modifying the existing wall to the left (north) of Station 36+70 to 37+45
with openings to allow the excess flows that cannot be accommodated by
the three 43" X 27" CMPA's to outflow into a swale on the south side of
wall in which a special inlet could be installed and also to allow some
flow (up to 100 cfs) within the street Right-of-Way in an 100-year event:
Evaluation of this option revealed that the water surface of the existing
channel would have to be raised in the area of the openings about two
feet above that occuring with the proposed 6' X 3' Box Culvert connection
in order to provide adequate outlets above the existing channel lining
north of the wall and the existing ground south of the wall. This rise in
water surface would result in an even larger diversion from 29th Street
(termed "Divrt8"- See Procedures) into Utopia Road. Under even ideal
conditions (i.e. with the lowest possible water surface in the existing
channel) this diversion (24 cfs), combined with roadway flows on Utopia
Road itself (about 10 cfs), nearly will exceed the future capacity of the
roadway with curb and gutter installed (less than 40 cfs). Any additional
discharge onto Utopia Road would obviously overflow the roadway and
reduce the effect of the storm drain as a flood control project.

3) Attempting to eliminate the area (Sub22) from being intercepted by the
storm drain at Station 33+15 and allowing the area to drain through the
existing culverts: Even by considering using the smallest possible
diameter storm drain (78"), the storm drain will not clear any of the exist-
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ing culverts at this site. Inasmuch as these are two old corrugated metal
pipes and a concrete pipe (probably installed over 30 years ago), it is
recommended that they be entirely removed by the new construction and
replaced by a new 36" diameter pipe and a straight headwall.

The Right-of-Way and Easement requirements for the project are shown on the
Plan and Profile of Alternate "C-1" in Appendix IV. The maintenance re-
quirements for the project (besides manholes) would include the installation of
City of Phoenix Standard Detail P-1562 and 1563 storm sewer outfall access
barriers at the outlet into the East Fork of Cave Creek and at each headwall inlet
with a connecting pipe of over 30" diameter. In addition, since the existing
channel north of Utopia Road between 28th and 30th Streets has no means of
access - some type of gated access should be provided adjacent to any new
headwall constructed in this channel.

It is anticipated that the construction time for this project will be three months.
Inasmuch as provisions should be made in the design for the installation of
storm drain inlets to be constructed with future City of Phoenix improvements to
Utopia Road and traffic on some City of Phoenix Streets must be rerouted during
construction of the project, it is suggested that this report and all other plans
relating to the project be submitted to that municipality for their comments and
approval. In a field review of the project, the only potentially hazardous material
noted was possibly some pesticides from the nursery to the left (north) of
Roadway Station 31+40 to 36+50 which were being drained with irrigation water
through the single 36" and double 48" culverts at Station 33+10 to the ditch on
the south side of the roadway - which, in turn, flowed into the East Fork of Cave
Creek Wash.
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Figure 4.42
Culvert Design Form .
Project: _// 7oA 24T | suton: 3o+ o CULVERTDESIGNFORM
' IRV = . Sheet of Designer/Date: __. I
g i ’ s ~ Reviewer/Date: 1 o
=z
. D ]
| Hydrological ata _ ) _ Roadway Elevalon a 3
% [ Drainage Area: -~ [0 Stream Slope: ' / &2, -
§ [ Channel Shape: ' -
[ Routing: [ Other:
Design Flows/Tallwater
_R.l, years Flow, cfs o TW it -
Flow Headwater Calculations ' g -
o Per Intet Control Outlet Control 25| =
. . . o -— -t —
Culvert Doseription; : T 1% [1wyp| v [ Fan [ et | TW | do [detD ho |k | M [Elno| EEF| 23
~ Material - Shape - Size - Entrance Qcis| (1) | 2 @@ G 2 | (g) M| @ | ST 6| Comments
Copog. Berc £ 327" > 42 0591771 | &0/
z : 4.2~ 1 £51 2.7l {214 FO5Y )
§ /3.5 | .75 0.88l2.L5 )05
i 17 | 1oz 1021325 el
*-*% 22 | 132 13381413 82 52 _
| Technical Footnotes: 2t I ﬁﬁlﬁ(‘?m +ﬁ’-?iﬁvert of inlet control section) 0 H= [1 ko + (2902L)Ih1;33] Vzlzg
2 (1) Use Q/NB for box culverts. (5) TW based on downstream control or flow depth in
. (2) HWD = HW /D or HW§/D from design charts channel. o 8) Elho = Elo + H +
.| @ FALL= Wi ELnd— ELsp; Falliszero (6) bo = TWor(dc+ D)2 (whichever is greater). ) Elho = Elo + H + o
§ : for culverts on grade. - ‘ _
%{ Subscript Definitions: : | comments/Discussion: Culvert Barrel Selected:
la imate i inletcontrol - ' : P
I e vy b edon D] & g5 I13s )82 Z32 274 :l::pe
g hd. DesignHeadwater o. Outlet :
£ | Headwalsrininlt si. Streambedat D& 20 Yo o fo Joo 20 Materalr :
S control culvert face . erial: n:
.| he. Hemermomlet TW. Tailwater ‘ : o . Entrance:




-,—-------------'----

Figure 4.42
Culvert Design Form .
Project: _ ¢/ TO/7A ROAD | swtion: 3¢ /= CULVERT DESIGNFORM
' pivey s Sheet of : Designer/Date: ___ - /
i ’ - 4 ' - Reviewer/Date: / o
] ‘Hydrological Data : _ : . S
g y - ol , o Roadway Elevation: f 1
= £ [1 Method: . Ehy. s -
—h “ . .
8 5 {0 Drainage Area: [0 Stream Slope: 7
; 00 Channel Shape: :
% [1 Routing: [ Other:
Design Flows/Tallwater
R, years Flowcfs = _  TWft -
Flow Headwater Calculations : . -
cul De o Por inlet Control Outlet Control Eg £ =
: - s 21 58
Sulver Dosclipton: Tt | 2 (WD | v | Fan | Ev | TW | do [dotD] ho | ke | H [ELo | EBE| 23
Material - Shape - Size - Entrance Qcis| (1) | @ @ @l 6 2 | (6) M| @ | 82| 82| Comments
Trplle  orpd 43 %25 Mreh (20 |29 |2 32| — |2a02|6.74|Os2| /37| [.3712.4 | 2.28 86,17
/ v .
~ " Lo | BB3210c0|1.25 — o771/ 281082]1.57| /5% | 6.4/ | 6.30|56.59
» eo |opod 276117/ | — (81-)) (150 )04 /L5 les| 0.4 | 2,748).05]
o go Ze et 6.99 2 )2l — \B.s21/. 68 122 ). 74| 229| 0.4 {1.25|81L9
_ ' . ) oo 122.33] /.12 259 Y| S B2 f 991,821 L 22| P4 | 2.048252
Technical Footnotes: 120 .20 (i} B 2 UW, + B0 (bR oAnCoantdl Saction) 72 9(7-‘)4 Hzfﬁﬁ" 7 (29n2|.)m"-33] VPeg
(1) Use QINB for box culverts. (5) TW based on downstream control or fiow depth in
(2) HWD = HW /D or HWHD from design charts channel. , , 8) Elho = Elo + H + h
(3) FALL = HWj— (ELhd — ELs}); Fallis zero (6) ho = TWor(dc + D)2 (whichever is greater). (6) Elho = Elo 0
. for culverts on grade. - _
% 1 Subscript Definitions; . v C Discusslon: S ' ) Culvert Barrel Selected:
% | a : “2;“ i inletsecg!'trol ' ' Z’?j Size:
| ] ion 5 5=
| |0 DosgnHoatyaler o ouat P& valus> B Shape:
¥ j of in i sf. eam ' ANl . .
§ 5 g control culvert face . Al Material: n:
Ahe._ Hmannmma TW. Taitwater _ ' : Entrance:
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Diver-& |
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Ware Secticnm
9 “
£39% g\
o' _' ' :
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/g,, )’24.33 fr e J;‘/.aza |
To LWTNPA opp 2975 :
0>
2! 7o Chaprs/ L. e & = B.IpLX A’As /5%
: - < /s | 248
& &. &, - .
¢ 2 - g @[ +%—+@3 = &3 ‘ !5‘7/
/29

Elev. H#H &G H, L2 H @_2“ ?“ﬁ; 4;
£z p32 2.8 0% 5L 019 23 )2 e o /R

£88% 2037 35 o4 68 228 40 )y ooz o2 JHS
83.99° bL92 U2 py7 BO 229 $3 7.5 see O  YBE
B399 047 50 o052 93 o34 L8 201 2B 2.7 238
BY.of o522 58 057 o7 0% L3 248 o/l 45 293
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HEC1 S/N: 1343000484 HMVersion: 6.33 Data File: utord8.hcl
Y e Y % K K R ke e ke ok A K 9 3o oA ol e e ol R ok ok ok e ke ok o ok e R e Sk e e Rk R ke e e e e e e e e T e ok 3k ok Y e ok T R Rk e ok e ok ke e W ke ok ok ok ke ok ok O ke o

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET

DAVIS, CALIFORNIA 95616
($16) 756-1104

Yo i ek o e ok e e ok ok e ok ek e o e ok ko o sk ok ke e ok e de ke ke ok

FLOOD HYDROGRAPH PACgQGE (HEC-1)
VERSION 4.0.1E
RUN DATE 04/10/1995 TIME 15:55:56

KKKIRKREKKKKEEEEREKERRKRAKR AR RRKRAAKR

IR EEER BN

* *
* * *
* * *
* * *
* * *
* * *
* * *
* * *

X X XXXXXXX  XXXXX X
X X X X X XX*
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX  XXXXX XXX

Full Microcomputer Implementation

Haestad MeZhods, Inc.

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

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666 \\\\\\

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECIKW.

THE DEFINITIONS OF VARIABLES RTIMP AND -RTIOR- HAVE CHANGED FROM_THOSE USED WITH THE 1973 STYLE INPUT TRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 RSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENC

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM




HEC-1 INPUT PAGE 1

—
—
=
m
—
<
.
.
-
.
.
n
.

MARICOPA COUNTY

UTOPIA ROAD WAT

RUNOFF PARTIALL
11FEBY4L

OGRAPH PROCEDURE
100 YR ALL ALTERNATE 7C-17
. OF ROADWAY STA 32+06 TO 35+77

CIFC ot et ot
»R O-O0O
—n
. RS e
oC
OO OM T OWNGE
QHO— T
wC
>%
)
——<m
onm

©
o
. oo .
—
. Zp

Vo oo =
OO 2D OC 2

VN SN
.
O

cr-o
(=171 o]
. O
o N
N © ANONPO
« O
OUNOOW
OONMADWN

su
KM RUNOFF FROM suB2
.008

A

KK INTOO
KM COMBINE RUNOFF FROM SUB1 AND SUB2

. 287 407
1503.% 1510.3

82

KK INTOOZ2
KM COM%INE RUNOFF FROM SUB3 AND DETO1

H DETENTION BASIN 02

G
1.5

931 6.535
5.5 1506.5
3 1.5

DET02
KM ROUTE FLOWS THROU
1 EL 50
0 3.4 4,
01.5 1504, 50
04.5 1

PN OO OB N—O0MN NS V=200 CONOMWIFAN = O0 00NN VAN -
c
(=]

P TN WAL GIAAITNINOND. TOPOND. PONOMNONY — e s ed s

om
WO

SE 15
15




HEC-1 INPUT PAGE 2
LINE |1 I | IR - 3 ... [/ S i [ Teeinnne : JOM 9.ee...10
47 KK SUB4
48 BA .065
49 LS 82
50 ub .2
51 KK INTO3
52 KM COMBINE RUNOFF FROM SUB4 AND DETQ2
53 HC 2
54 KK  DETO03
35 KM ROUTE FLOWS THROUGH DETENTION BASIN 03
56 RS 1 ELEV 1498
57 SV 0 . 104 . 181 ,399 .653 . 945
38 SE 1498 1498.6 1499 1500 1501 1502
‘ 59 SS  1498.5 2.5 2.99 2.5
3 60 KK SuBS
| 61 BA .009
| 62 s 82
‘ 63 up .1
b4 KK INTO4
65 KM COMBINE RUNOFF FROM SUBS AND DETO3
66 HC 2
67 KK DETO4
68 KM ROUTE FLOWS THROUGH DETENTION BASIN 04
69 RS 1 ELEV 1494
70 SV 0 . 195 . 329 473 .627 .791 1.243
7] SE 1494 1494.8 1495.3 1495.8 1496.3 1496.8 1498.0
72 SS  1494.5 2.5 2.99 2.5
73 KK SUB6
74 BA 014
75 LS 82
76 up .10
7 KK SUBY
78 BA  .0025
79 LS 98
80 up .10
81 KK SUB7
82 BA .024
83 LS 82
84 up .10
85 KK  ROUTE
gg ég ROUTE THROUGH SUB 8 USING MUSKINGUM-CUNGE ROUTING
88 RC .015 ,015 .015 800  .0045 1503
86 RX 93 95.1 100 100.1 120 140 140, 1 145
90 RY 1503 1501.7 1501.68 1501.18 1501.38 1501.18 1501.68 1503

I




HEC-1 INPUT PAGE 3
LINE W....... Teaenn O AN K P boveanen Scvueene [ TR Teeernn. L Fevennn 10

82
NE RUNOFF FROM SUB6, SUB9, SUB7, SUB8 AND DETENTION BASIN 04

DETO
KM ROUTE FLOW ETENTION BASIN 05
5 2,835 3,323 3.829
6 1496.5 1497  1497.5
4 0.5
3 1.5

ROU
14

OO0 OO0 0000

.o
N OO0
-
~

61.8
KM COMBINE RUNOFF FROM SUB 17 AND STA. 63.26

-t

ROUT
KM ROUTE RUNOFF THROUGH SUB 18 USING MUSKINGUM-CUNGE ROUTING
30 .0066 .012 CIRC 4.5
82

58.8
KM COMB%NE RUNOFF FROM SuB 18 AND STA 61.87

ROUTE
KM  ROUTE RUNQFF TO STA 35+03
RD 382  .0066 .012 CIRC 4.5

SUB24A
.0010

——t
WA RUTONONY TURINS U s s e 000 OO

ud .10

1
2
3
4
5
b
7
8
9
0
1
2
3
1A
5
6
7
8
9
0
1 HC
2
3
hA
5
é
7
8
9
0
1
2
3
1A
5
6
7
8
9
0
1

K 55.03
KM COMB%NE RUNOFF FROM STA 58+85 AND SUB 24A

—adr




LINE

S S S S S e

OO0y CMAWILN UL WIUNIUAES BB B8 DB NN NN
Giflis OO0~ OMASIWN NU—SO0 GO0 NIBW fA200 N0 S

O~
Bl

65
66

HEC-1 INPUT PAGE
...... TR SUUDU: ST AU, SUPUUY. SUR SRURRP . NP R |
ROUTE - -
ROUTE RUNQFF TO STA 53+18
185  .0066 .012 CIRC 4.5
SUB19A
.0033
82
.10
SUB248B
.0013
98
.10
53.18
COMB%NE RUNOFF FROM STA 55+03, SUB 19A AND SUB 24B
53.18
ROUTE MAIN STORM DRAIN TO STA 49+22
396  .0066 .012 CIRC 4.5
suUB198
.0136
82
.10
SUB25A
.0006
98
10
SUB25B
.0006
98
.10
49,22
COMBIQE RUNOFF FROM STA 53+40, SUB 198, SUB 25A AND SUB 25B
ROUTE
ROUTE RUNOFF IN MAIN STORM DRAIN TO STA 42+83
637  .0106 .012 CIRC 5
SyB26
.0023
] 87




HEC-1 INPUT PAGE 5
LINE 11 PO Tevrrnns 2 T bovinn.. 5 anns boerrnns Tennnnn - P e 10
71 KK SUB23A -
72 8A  .0009
- Ls 98
74 up .1
175 KK 42,85
176 KM COMBINE RUNOFF FROM STA 49+17, SUB 26 AND SUB 23A
177 He 3
78 KK  ROUTE
79 KM ROUTE RUNOEF IN MAIN_STORM DRAIN TO STA 36+91
80 RD 594 .001 .012 CIRC 5.0
8 KK 36.91
82 KM DIVERT ALL FLOWS INTO STORM DRAIN
83 DT DIVRI?
84 Dl 20 40 60 80 100 120 140 160 180
85 0Q 20 40 60 80 100 120 140 160 180
86 KK suBiz2
87 BA  .055
‘ 88 LS 82
; 89 ] 20
| 90 KK SuB13
91 BA .0025
92 LS 82
93 b R
9% KK BEGCH BEGIN EXISTING CHANNEL
95 KM  COMBINE RUNOFF FROM SUB12 AND SUB13
9% HC 2
97 KK ROUTE
98 KM ROUTE RUNOFF_TO CUTLET DETENTION BASIN 06 USING MUSKINGUM-CUNGE ROUTING
99 RD 600 .0023 .025 TRAP 8 3
200 KK SUB14
201 BA .028
202 LS 82
203 ) .10
204 KK DET06
205 KM ROUTE FLOWS THROUGH DETENTION BASIN 06
206 RS 1 T ELEV 1495
207 SV 0 .3487  .752 1.2137 1.7373
208 SE 1495 1496 1497  T1498  T1499
209 SS  1498.5 39 3.0 5




HEC-1 INPUT PAGE 6
LINE IDevecens Toeeunen 2eiinnns K PN bovorn.n S5.....0. [ T Tovennnn 8.vunntn 9eennnn 10

KK CHAN JUNCTION OF- CHANNEL AND OVERFLOW FROM DE
KM COMB%NE CHANNEL FLOW WITH OVERFLOW FROM DETENT

— A
e —{

UTE

UTE RUNOFF TO JUNCTION WITH SUB15 AND SUB20A USING_MUSKINGUM-CUNGE ROUTING
RD 680 .008 .025 TRAP 6 3

B15

028

LS : 82

LS 82
up .10

K CHAN
K% COMB%NE RUNOFF FROM SUB15, SUB20A AND CHANNEL FROM DETENTION BASIN 06

K ROUTE
KM ROUTE RUNOFF IN EXISTING CHANNEL TO QUTLET SUB16 USING MUSKINGUM-CUNGE ROUTING
RC .025 .025 .025 570  .0033 1495
X 90 90.1 100 106 115 115.1 115.2
RY 1495 1403.8 1493.8 1490.8 1490.8 1493.8 1493.8
KK SUB16

.026
LS 82
ub .10

115.3
1495

CHAN
KM COMB%NE RUNOFF FROM SUB16 WITH CHANNEL

CHAN
KM  ROUTE THROUGH EXISTING CHANNEL TO STA 49.4 USING MUSKINGUM-CUNGE ROUTING

. 025 .025 700  .0036 9
90.1 100 106 115 1
1489.3 1489.3 1486.3 1486.3 14

AN D0 OO~ OMADG ROV~ VWS -0 OO~N0N NN O
o0

IS LI WIAGAIY WHNNNONIRND  TOTUND PUNIRINY —edeed waed

1 .
1 2. 115.3

14
15. 115. 15
89.3 1489.3 1491

AORUNUIUIUNY  RORUTURUTUNY  RIFUNY  TORINIAT RIROPONURUNY  NITON) - TUINONUNG. POV IR [yV 1281 0]

5

0

1

.7 :
TE THROUGH EXISTING CHANNEL TO STA 38.7 USING MUSKINGUM-CUNGE ROUTING
5 3

0

0

. 025 . 025 1070  .0035 1490
100.1  100.2 106 17 17,1 17,2 1
1489 1489 1486 1486 1489 14

UNNLS ISP P
SOV~ NP
s
=
bl

oW

7.3
A

1
89 1490




HEC-1 INPUT PAGE 7

,._
b
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m
—
o
.

.

.
.
.

.
N
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w
S
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w
.
o
.
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<
.
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:
o
:

:
.
O
.

.

.

.
.
=)

82

KK suB208
KM DIVERT FLOW TO DETENTION BASIN 07
DT DIVRT]

.36 2.2 7 10.4 1
Do .29 1.76 5.25 6.76 8.2
KK suB20
A .051
LS 82
up .20

KK SUB20 INCLUDING FLOW FROM SUB20B
KM  COMBINE FLOW FROM SUB20 AND SUB208

3.7
2

T FLOW TO DETENTION BASIN 07
4.74 29.8 51.2 77.6
2.84 9.5 11.3 16.3

Fay
X
—Oy
<—C
» D<W
UI~—= MmN
OVBNVO N

N2V N SAN— OO0 WY
o @®
poer’
o

PUMORINUNY PIRORY TUPOIUNS  NUNIRINDRY - PINININD
~INNOMR  ONONON ONONONOY MWL ANVILIN

108.2 143
19.5 22.9

o
o
.

oy
Fal
DA
[nle)
cc

TO SUB20C USING MUSKINGUM-CUNGE ROUTING

.016 .016 220  .0077 1488
100.1  105.1 107.1 123 139 1
1486.9 1486.8 1486.32 1486.64 1486.32 1486.

o
<
. - .
. ON PO
O - =0 O ==
o o MO oo mm

82

PN NUNIRN NININININTNS
OO0  COOO00~Y \l\l\l\l\ld
IS =00 OO

=

Fad

w)

C

fre]

SUB2
KM COMB:IZNE RUNOFF FROM SUB20 AND suB20C

SUB20C

DIVERT FLOW TO DETENTION BASIN 07

DIVRT3

38.2 45.1 52.6 63

PININININININ
Lol olote TocTole ]
N =O000~NON
-~
SO\

5 10
DI 66'(5) 92 108,
DQ 38 39 39.

1
6 . 46. .
I e 5 1(5) 15 l . 33.8 35.9 36 37




HEC-1 INPUT PAGE 8
LINE Deeennn. Toveeens 2ennn. 3t beooun.. YU 6ereennn Toeennnn 8. 9nn. 10
293 KK ROUTE e - e S
29% KN ROUTE RUNOFF FROM SUB20C THROUGH SUB21 USING MUSKINGUM-CUNGE ROUTING
29 RC  .016  .016  .016 500 .0035 1489
297 RX 100 100.1 105 107 123 139 141 146
298 RY 1489 1485.8 1485.68 1485.12 1485.45 1485.14 1485.68 1489
299 KK SuB21
300 BA .020
301 LS 82
302 ud .10
303 Kk sus21c
204 BA .00
305 LS 82
306 D A
| 307 KK 38.7
| 308 K COMBINE ROUTED RUNOFF FROM SUB20C WITH SUB21, AND SUB21C
|
| 310 KK 38.7
| 311 KM DIVERT FLOW TO GUTTER SECTION OF UTOPIA ROAD
| 212 DT DIVRT8
| 313 DI 11.2 14.5 18.5 23.8 29.3 36.8 44.8 53.6 63.1 73.2
| 314 bQ 0 2 1.0 2.7 45 7% 19 164 214 26.8
| 315 KK 38.7
316 KM COMBINE CHANNEL RUNOFF WITH ROUTED FLOW DOWN 29th STREET
318 KK ROUTE .
319 K ROUTE RUNOFF TO STA 36.5 USING MUSKINGUM-CUNGE ROUTING
331 RC  .025 025 ,025 260 .0027 1484.2
322 RX 100 100.1  100.2 10 1172 N7.3
353 RY 1484.2 1483.15 1483.15 1480.15 1480.15 1483.15 1483.15 1494.2
324 KK STRMDR
335 KM RETRIEVE DIVERSION FROM DIVRT1
3% DR DIVRTI
327 KK STRMDR
358 KM RETRIEVE DIVERSION FROM DIVRT2
329 DR DIVRT2
330 KK INTQO7
331 KM RETRIEVE DIVERSION FROM DIVRT3
332 DR DIVRT3




HEC-1 INPUT PAGE 9
LINE | 17N L 2oiiinn ... booainn. 5.000nn R Teovennnns - JO Dernnnn 10

AL

quETENTlON BASIN 07
241 3.311  4.545  5.595
382 1%82 1485 1485.8

PP DN NN

NN A NN
. . o
_ NN - NP O 0-aMN] Wy

Eoe e

82
SuB21B
KM COMB%NE CHANNEL RUNOFF FROM SUB21A WITH SuB218
RO
KM RO

UT
uT
RC .02
10
RY 1482.

COMBINED RUNOFF FROM CHANNEL AND SUB21B To STA 36.5
. 025 025 ? .003 1482.8 4

1
100.1 106 1 110. 114 114,111
16481.76 1481.76 1480.7 1480.7 1481.76-1481.76 148

~NOO
(=]
>

4.2
2.8

o= 0O mm

36,
KM  COMBINE EXIST NORTH CHANNEL WITH #v# DITCH (DETO7, SUB21A AND 21B)

T FLOW TO EXIST CHANNEL LT. STA 35477
95 135 182 232 276
40 60 80 100 120

o VBN OO0 ONOWSIN N0 OO0 VIEWR —O00N0N A
Fa
Fal

98

~~ NN ONONONONOY OO iU i

N OO
<
<

EVE RUNOFF FROM DIVRT8

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

o
o
7)
L=




-~
—
=
m

O D00 VOO VOV EEH GERE WENNN NN
G VP D200 oW SR 2000~ oV

P NN BPED SO N WA AL - DN A AHAAIN. NN
OO0 BN

—mD 000 0000 OO
SO0 NN NPy

HEC-1 INPUT PAGE 10
{+ SN Toeennn 200t K booionn, 5..0.0.0n [ Tovernnn 8...o.nn Devrenn 10

K 36.9 oy -
Kg COMB%NE RUNOFF FROM SUB23B AND DIVRT8

T FLOW TO suB27

9 11 14 16 18- 2
7 7 7 8 9 1

36.9
KM DIVE
DIVRT

1
R
9
7
7 12 13

0 22 24 26
0 11

36.9
KM  TOMBINE CHANNEL FLOW WITH RUNOFF FROM SUB23B AND REMAINING FLOW FROM DIVRT9

98
EVE DIVRTS
36.91
KM COMB%NE FLOW IN STORM DRAIN (DIVRT7) WITH DIVRT9 AND SUB27

ROUTE
KM ROUTE RUNOFF FROM STA 36+91 TO 33+24 USING MUSKINGUM-CUNGE ROUTING
367 .001 .012 CIRC 6.5

KK 33,24
BA .025
LS 82
up A

33.24
KM COMB%NE HYDROGRAPHS IN STORM DRAIN WITH SuB22

ROUTE
KM  ROUIE RUNOFF TO STA 30+98 USING MUSKINGUM-CUNGE ROUTING
RD 226 .001 .012 CIRC 7.0




HEC-1 INPUT PAGE 11

LINE D....... Terenens 20cene. S 5ernnn buuennnn Tevenne Buuennn R 10
412 KK 35.77 - - e

413 . KM RETRIEVE DIVERSION FROM DIVRTS

414 DR DIVRT5

415 KK ROUTE

416 KM ROUTE RUNQFF TO STA 33+00 USING MUSKINGUM-CUNGE RQUTING

47 RD 277 .0071 .03 TRAP 4.0

418 KK SuB28

419 BA  .0004

420 LS 98

421 b .

422 KK 33.0

2%2 5%1 COMB%NE HYDROGRAPHS FROM STA 35+77 AND SUB 28

425 22




HEC1 S/N: 1343000484 HMVersion: 6.33 Data File: utord8.hcl

o 9 %k e KKK I K o sk ke e e e vl e ok o oK ok vk oK e o e kKRR Rk kA R kR o ok P Kk e K AR R Rk ke ek ok ke ek kR ok ok ok k kR hkkk
* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* 1 * * HYDROLOGIC ENGINEERXNG CENTER *
* VERSION 4.0.1E * * OND STREE *
* * * DAVIS CALIFORNIA 95616 *
: RUN DATE 04/10/1995 TIME 15:55:56 : : 916 1104 :
KEAK KKK BARAKRKEAAAKAANAANAARRKAAAKRKRRRRRA KKK KEKKKAAERKENRKARRAE K RIARIRERAARIRKRAR K

MARICOPA COUNTY
UTOPIA ROAD WATE
RUNOFF PARTIALLY

510 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

UNIT HYDR OGRAPH PROCEDURE
RS#%E: HR - 100 YR RAINFALL ALTERNATE “C-1”

IZING EXIST CHANNEL S. OF ROADWAY STA 32+06 TO 35+77

!
=

1 MINUTES IN COMPUTATION INTERVAL
B94 STARTING DATE
300 STARTING TIME
égz NUMBER OF HYDROGRAPH ORDINATES
300

9

COMPUTATXON IN
TOTAL TIM

m—

ENGLISH XTS
DRAINA AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES

LENGTH, ELEVATION EET
FLOW CUBIC FEET PER SECOND

STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT
N\,

AN




RUNOFF SUMMARY
e AOUREE T CARER | 1R SaURRS HILES
' PEAK  TIME OF AVERAGE FLOW_FOR MAXIMUM_PERIOD BASIN MAX MUM TIME_OF
OPERATION STATION FLOW PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE
HYDROGRAPH AT sug1 75.  12.53 13. 3. 3. 0.06
l HYDROGRAPH AT sug2 1. 12.50 2. 0. 0. 0.01
2 COMBINED AT INTOO1 86. 12.52 14. 4. 4. 0.07
ROUTED TO DETO1 85. 12.53 14, 4. 4. 0.07 1509.95 12.53
' HYDROGRAPH AT suB3 3. 12.50 5. 2. 2. 0.03
2 COMBINED AT  INTOO2 119.  12.52 20. 5, 5. 0.09
ROUTED TO DETO2 77, 12.67 13. 4. 4. 0.09 1505.93 12.67
l HYDROGRAPH AT SUB4 8. 12.53 14. 4. 4. 0.06
2 COMBINED AT INTO3 153.  12.60 26. 7. 7. 0.16
ROUTED TO DETO3 151.  12.63 26. 7. 7. 0.16 1501.83 12.63
HYDROGRAPH AT SUBS 12, 12.50 2. 1. 1. 0.01
' 2 COMBINED AT INTO4 158, 12.62 28. 8. 8. 0.16
ROUTED TO DETO4 155.  12.65 28. 8. 8. 0.16 1497.86 12.65
HYDROGRAPH AT suB6 9. 12.50 1. 1. 0.01
l HYDROGRAPH AT SUBY 4. 12.50 /1. 0. 0. 0.00
HYDROGRAPH AT SuB? 32. 12.50 5. 1. 1. 0.02
ROUTED TO ROUTE 32, 12.55 5. 1. 1. 0.02
l HYDROGRAPH AT sus8 3. 12.50 0. 0. 0. 0.00
5 COMBINED AT INTOS 199.  12.58 37. 10. 10. 0.21
ROUTED TO DETOS 140.  12.80 37. 10. 10. 0.21 1495.67 12.80
. HYDROGRAPH AT suB17 9.  12.50 2. 1. 1. 0.00
2 COMBINED AT 61.87 145,  12.75 39. 1. 11. 0.21
ROUTED TO ROUTE 145, 12.75 39. 1. 1. 0.21
l HYDROGRAPH AT suB18 15.  12.50 2. 1. 1. 0.01
2 COMBINED AT 58.85 148,  12.60 41. 12. 12 0.22
ROUTED TO ROUTE 147, 12.62 41, 12. 12 0.22
l HYDROGRAPH AT  SUB24A 2. 12.50 0. 0. 0 0.00
2 COMBINED AT 55.03 149.  12.60 41, 12. 12 0.22
ROUTED TO ROUTE 149.  12.60 41, 12. 12. 0.22
l HYDROGRAPH AT  SUB19A 4. 12.50 1. 0. 0 0.00
HYDROGRAPH AT  SUB24B 2. 12.50 0. 0. 0 0.00
3 COMBINED AT 53.18 154.  12.57 42. 12. 12. 0.23
l ROUTED TO 53.18 153,  12.58 42. 12. 12. 0.23
HYDROGRAPH AT SuUB198 18. 12.50 3. 1 1. 0.01
HYDROGRAPH AT SUB2SA 1. 12.42 0. 0 0. 0.00
l HYDROGRAPH AT  SUB25B 1. 12.42 0. 0. 0. 0.00
4 COMBINED AT 49.22 172, 12.55 46. 13. 13. 0.24
ROUTED TO ROUTE 171, 12.55 46. 13. 13. 0.24
. HYDROGRAPH AT SUB26 3. 12.50 1. 0. 0. 0.00
HYDROGRAPH AT  SUB23A 2. 12.47 0. 0. 0.00
3 COMBINED AT 42.85 176.  12.55 47, 13. 13. 0.25
ROUTED TO ROUTE 176, 12.55 47. 13. 13. 0.25
l DIVERSION TO DIVRT? 174.  0.02 47. 13. 13. 0.25
HYDROGRAPH AT 36.91 0. 0.02 0. 0. 0. 0.25
HYDROGRAPH AT SUB12 71.  12.53 12. 3. 3. 0.05
l HYDROGRAPH AT SUB13 4. 12.50 1. 0. 0. 0.00
2 COMBINED AT BEGCH 75.  12.53 12. 3. 3. 0.06
ROUTED TO ROUTE 74, 12.57 * 12. 3. 3. 0.06
l HYDROGRAPH AT SUB14 38, 12.50 6. 2. 2. 0.03
ROUTED TO DETO06 36, 12.53 3. 1. 1. 0.03 1498.96 12.53
l 2 COMBINED AT CHAN 111, 12.55 16. 4. 4. 0.09
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HYDROGRAPH AT 35.77 101.  12.58 22. 7. 7. 0.00
ROUTED TO ROUTE 101, 12.58 22. 7. 7. 0.00
HYDROGRAPH AT sug28 1. ‘12.35 0. Q. 0. 0.00
2 COMBINED AT 33.0 101,  12.58 “22. 7. o 0.00




C WAVE - MUSKINGUM- CUNGEWROUTING

SUMMARY OF KINEMATI
(FL IRECT RUNOFF WITROUT BASE

Low IS B
INTERPOLATED TO
. COMPUTATION INTERVAL
ISTAG  ELEMENT DT PEAK-~ TIME TO - VOLUME -~ DT PEAK  TIME TO VOLUME
PEAK , PEA
(MIN) (CFS) (MIN) CIN) (MIN) (CFS) (MIN) (IN)
ROUTE MANE 1.00 32.38 753.00 2.23 1.00 32.38 753.00 2.23

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.2858E+01 EXCESS=0.0000E+00 OUTFLOW=0.2851E+01 BASIN STORAGE=0.9328E-02 PERCENT ERROR= -0.1
ROUTE MANE 0.36 144.82 765.14 1.91 1.00 144.81 765.00 1.91

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.2164E+02 EXCESS=0.0000E+00 OUTFLOW=0.2163E+02 BASIN STORAGE=0.4668E-02 PERCENT ERROR= 0.0
ROUTE MANE 0.45 147.49 756.98 1.92 1.00 147 .49 757.00 1.93

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.2295E+02 EXCESS=0.0000E+00 OUTFLOW=0.2295E+02 BASIN STORAGE=0.6172E-02 PERCENT ERROR= 0.0
ROUTE MANE 0.22 148.52 756.15 1.93 1.00 148.50 756.00 1.93

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.2315E+02 EXCESS=0.0000E+00 OUTFLOW=0.2315E+02 BASIN STORAGE=0.3002E-02 PERCENT ERROR= 0.0
53.18 MANE 0.47 153.45 754.66 19 1.00 153.44 755.00 1.95

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.2380E+02 EXCESS=0,0000E+00 OUTFLOW=0.2380E+02 BASIN STORAGE=0.6543E-02 PERCENT ERROR= 0.0
ROUTE MANE 0.60 171.60 753.59 1.97 1.00 171.49 753.00 1.97

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.2566E+02 EXCESS=0.0000E+00 OUTFLON=0.2565E+OZ BASIN STORAGE=0.9072E-02 PERCENT ERROR= 0.0
ROUTE MANE 1.00 174.37 753.00 1.98 1.00 172.37 753.00 1.98

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.2617E+02 EXCESS=0.0000£+00 OUTFLOW=0.2610E+02 BASIN STORAGE=0.2199E-01 PERCENT ERROR= 0.2
ROUTE MANE 1.00 74.15 754.00 2.22 1.00 74.15 754.00 2.22

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.6847E+01 EXCESS=0.0000€+00 OUTFLOW=O.6832E*O€ BASIN STORAGE=0.1804E-01 PERCENT ERROR= -0.1
ROUTE MANE 1.00 110.32 754.00 1.90 1.00 {i6.32 754.00 1.90

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.8676E+01 EXCESS=0.0000E+00 OUTFLOW=0.8666E+01 BASIN STORAGE=0.1607E-01 PERCENT ERROR= -0.1
ROUTE MANE . 1.00 157.01 753.00 2.00 1.00 457.01 753.00 2.00

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.1307E+02 EXCESS=0.0000E+00 OUTFLOW=0.1306E+02 BASIN STORAGE=0.2716E-01 PERCENT ERROR= -0.1
CHAN  MANE 1.00 189.43 753.00 2.04 1.00 {89.43 753.00 2.04

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.1615E+02 EXCESS=0.0000E+00 OUTFLOW=0.1613E+02 BASIN STORAGE=0.3709E-01 PERCENT ERROR= -0.1
38.7 MA&E 1.00 188.63 755.00 2.03 1.00 {Bé.63 755.00 2.03

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.1613E+02 EXCESS=0.0000E+00 OUTFLOW=0.1610E+02 BASIN STORAGE=0.4939E-01 PERCENT ERROR= -0.1
ROUTE MANE 0.80 58.42 751.56 1.27 1.00 58.41 752.00 1.27

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.4340E+01 EXCESS=0.0000E+00 OUTFLOW=0.4339E+01 BASIN STORAGE=0.1564E-02 PERCENT ERROR= 0.0

ROUTE MANE 1.00 38.53 753.00 0.41 1.00 38.53 753.00 0.41

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.1702E+071 EXCESS=0.0000E+00 OUTFLOW=0.1703E+01 BASIN STORAGE=0.1221E-03 PERCENT ERROR= -0.1
ROUTE MANE 0.68 228.84 754 .46 1.47 1.00 2é8.84 755.00 1.47

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.1949E+02 EXCESS=0.0000£+00 OUTFLOW=0.1948E+02 BASIN STORAGE=0.1539€-01 PERCENT ERROR= 0.0
ROUTE MANE 0.95 9.54 792.32 15.96 1.00 i9.54 793.00 15.96

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.3409E+01 EXCESS=0.0000E+00 0UTFLON=0.3406E+0% BASIN STORAGE=0.3555E-02 PERCENT ERROR= 0.0

ROUTE MANE 0.75 329.32 753.70 2.68 1.00 éé9.10 753.00 2.68

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.3643E+02 EXCESS=0.0000E+00 OUTFLOW=0.3637E+02 BASIN STORAGE=0.1318E-01 PERCENT ERROR= 0.1




ROUTE MANE 0.45 359.06 752.80 2.64 1.00 358.95 753.00 2.64
CONTINUITY SUMMARY (AC-FT) - INFLOW=0.3935E+02-EXCESS=0.0000E+00 OUTFLOW=0:3931E+02-BASIN STORAGE=0.8728E-02 PERCENT ERROR=

ROUTE MANE 0.43 100.63 755.07 -1.00 1.00 100.63 755.00 -1.00

**% NORMAL END OF HEC-1 ¥

0.1
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City of Phoenix, Revision Date: 3/29/95 Page 1
Arizona '
ENGINEER'S ESTIMATE WORKSHEET
Index No. ST-930305
'ltti':\ ':’g Description Unit A‘g’ggﬁl’;‘yﬁte UnitPrice | TOTAL

1- Subgrade Preparation Sq. Yd. 812 5.00 4,060.00
M3010001 ‘

2- Asph. Conc. for Permanent Pavement Sg. Yd. 3,996 20.00 79,920.00
M3360115/Replacement, Type C 3/4, 4" Thick

3- Concrete Sidewalk, Std. Detail P-1230 Sq. Ft. 293 5.00 1,465.00
M3400400

4- Combined Curb & Gutter, . Std. Lin. Ft. = 307 10.00 3,070.00
M3402201|Detail 220, Type "A", H=6"

5- Adjust Existing Manhole Frame & Cover, Each 1 250,00 250.00
M3450020|Standard Detail 422

8- Adjust Existing Type "A" Water Valve Each 3 225.00 675.00
M3453001|Standard Detail 391-1

7- Remove Portland Cement Concrete Lin. Ft. . 307 5.00 1,5635.00
M3500010}Single Curb and Curb and Gutter

8- Remove Portland Cement Concrete Sq. Ft. 1,016 5.00 5,080.00
M3500020(Sidewalk, Driveway, Valley Gutter & Stab

9- Remove Structures, Backfill & Compact Job 1 1,000.00 1,000.00
M3500030

10- Remove Pipe, Backfill & Compact Lin. Ft. 205 10.00 2,050.00
M3500040 .

11- Remove Existing 12" Thick Reinforced Sg. Yd. 39 200.00 7,800.00
M3500055|Concrete Channel Lining

12- Miscellaneous Removal and Other Work Job 1 2,000.00 2,000.00
M3500300

13- Traffic Control Devices Job 1 15,000.00 15,000.00
M4012000

14- Uniformed, Off-Duty Law Enforcement Hour 80 21.00 1,680.00
M4013000]| Officer

15- Survey Marker, MAG Standard Det. 120-1 Each 1 300.00 300.00
M4051201|Type "A"

18- Survey Marker, MAG Standard Det 120-1, Each 4 200.00 800.00
M4051202|{Type "B"

17- Guard Rail, ADOT Standard Details Lin. Ft 25 10.00 250.00
M4153100{C-10 Series

18- 6-Foot Steel Gate with Wood Inserts and Each 1 1,500.00 1,500.00
M4 20001 2{Locking Device

19- Relocate Chain Link Fence per Plans L.F. 25 20.00 500.00
M4201000

20- Concrete Catch Basin, Type "M-1", Each 2 1,500.00 3,000.00
M5051530{L = 3-Ft", Phx. Supp. Detail P-1569-1 ‘

)
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City of Phoenix Revision Date: 3/29/95 Page 2
Arizona
ENGINEER'S ESTIMATE WORKSHEET
fndex No. ST-930305
'ltt‘;':“ 'I\'g Description Unit A‘g’:‘;:t?:jte UnitPrice | TOTAL

21- Concrete Catch Basin, Type "M-1, Each 1 2,500.00 2,500.00
M5051540|L = 10-Ft", Phx. Supp. Detail P-1569-1

22- Concrete Catch Basin, Type "M-1, Each 5 3,000.00 15,000.00
M5051545|L=17-Ft", Phx. Supp. Detail P-1569-1 ' ‘

23- Concrete Catch Basin, Type "N-1", Each 1 1,500.00 1,500.00
M5051565|Phx. Supp. Detail P-1570

24- Concrete Catch Basin, Type "N-2 Mod" Each- -1 2,500.00 2,500.00
M5051578{Phx. Supp. Detail P-1570

25- Concrete Channel Lining Sq. Yd. 76 150.00 11,400.00
M5052074

26- Headwall for 36" Pipe, MAG Standard Each 1 2,000.00 2,000.00
M5055015|Detail 501-1 And Phx. Supp. P-1563

27- QOutlet Headwall for 84" Pipe, Each 1 15,000.00 15,000.00
M5056084 |per Special Detail '

28- Qutlet Structure for Detention Basin, Each 1 10,000.00 10,000.00
Mb5057081|per Special Detail

29- Inlet Headwall for 8” X 3' Box Culvert, Each 1 20,000.00 20,000.00
M5057092Iper Special Detail

30- Box Culvert, 6' X 3", ADOT Std.B-02.10 L.F. 40 250.00 10,000.00
M5057106

31- Pipe Price Adjustment, + /-, per Project Job 1
M6009900}Specification

32- Permanent Pipe Support, MAG Standard Each 2 500.00 1,000.00
M6014030{Details 403-1 and 403-2, or Alternate

33- 3/4" and 1" Water Service Replacement Lin. Ft. 15 20.00 300.00
M6100341|per Special Provisions, Contingent item

34- 8" Water Pipe and Fittings, Furnish & Lin. Ft. 69 40.00 2,760.00
M6101008|Install

35- Relocate Existing Water Meter, Box, and Each 1 100.00 100.00
M6E101801|Cover, Contingent ltem

36- Waterline Realignment, 6" and 8" Each 2 1,500.00 3,000.00
M6103706|Contingent item

37- Waterline Realignment, 10" and 12" Each 1 2,000.00 2,000.00
M6103710|Contingent Item

38- Cutting and Plugging Existing Water Each 2 200.00 400.00
M6104308]|Line, 6" - 8"

39- 48" Storm Drain Pipe Lin, Ft. -127 100.00 12,700.00
M6180048

40- 54" Storm Drain Pipe Lin. Ft. 1,277 120.00f 153,240.00
M6180054




City of Phoenix Revision Date: 3/29/95 Page 3
Arizona
ENGINEER'S ESTIMATE WORKSHEET
index No. ST-930305
llttzr:]n ll\lg ,D escription Unit Apgszﬁntri\:jte Unit Price TOTAL

41- 60" Storm Drain Pipe Lin.Ft, 1,231 150 184,650.00
M6180060

42- 78" Storm Drain Pipe Lin. Ft. 367 240.00 88,080.00
M6180078 ’

43- 84" Storm Drain Pipe Lin. Ft. 190 300.00 57,000.00
M6180084

44- Pipe Plug, Standard Detail 427 Each - 3 200.00 600.00
M6180427 ‘

45- Concrete Pipe Collar for 24" Pipe and Each 1 500.00 500.00
M6180505{Larger, MAG Standard Detail .

46- 15" Catch Basin Connector Pipe Lin, Ft. 106 40.00 4,240.00
M6181015

47- 18" Catch Basin Connector Pipe Lin. Ft. . 38 50.00 1,900.00
M6181018 '

48- 24" Catch Basin Connector Pipe Lin. Ft. 32 60.00 1,920.00
M6181024 '

49- 36" Catch Basin Connector Pipe Lin. Ft. 34 80.00 2,720.00
M6181036

50- 54" X 54" X 15" Prefabricated Tee Each 2 500.00 1,000.00
M6186043

51- 60" X 60" X 15" Prefabricated Tee Each 2 500.00 1,000.00
M6186044

52- 60" X 60™ X 18" Prefabricated Tee Each 1 500.00 500.00
M6186045

53- 78" X 78" X 18" Prefabricated Tee Each 1 500.00 500.00
M6186061

54- 84" X 84" X 36" Prefabricated Tee Each 1 1,000.00 1,000.00
M6186067 ’

55- 48" X 48" X 18" Prefabricated Tee Each 1 500.00 500.00
M6186141

56- 48" X 48" X 36" Prefabricated Tee Each 1 750.00 750.00
M6186142

57- 54" X 54" X 36" Prefabricated Tee Each 1 750.00 750.00
M6186143

58- 78" X 78" X 6' X 3" Tee, per Special Deta Each 1 5,000.00 5,000.00
M6187010

59- Storm Sewer Manhole, MAG Standard Each 2 2,500.00 5,000.00
M6250010|Detait 521 and 522

60- Storm Sewer M.H. Base Transition, Phx. Each 4 3,000.00 12,000.00
M6250015|Supp. Det P-1560 & MAG Std. Det.522




R'é\‘/ision Date: 3/29/95 Page 4
City of Phoenix
Arizona ENGINEER'S ESTIMATE WORKSHEET
Index No. ST-930305
ltem No. Descriptio Unit Approximate Unit Pric TOTAL
ltem ID. P n : Quantity ' €
61- 8" X 8" Tapping Sleeve and Valve, Box & Each 1 2,000.00 2,000.00
M8304030 Cover, Furnish & Install
62- 12" X 8" Tapping Sleeve and Valve, Box Each 1 2,500.00 2,500.00
M6304060{Cover, Furnish & install
$ 771,445.00

TOTAL AMOUNT OF CONSTRUCTION ESTIMATE

Index No.

: ST-930305 UTOPIA RD: 27ST -

328T







HEC2 S/N: 1363000413 HMVersion: 6.52 Data File: UTORD3.hc2
**‘k***************************************** **************************************
*  HEC-2 WATER SURFACE PROFILES * * 1J.S. ARMY CORPS OF ENGINEERS
* . ko - St *  HYDROLOGIC ENGINEERING CENTER
* version 4.6.2; May 1991 * * 609 SECOND STREET, SUITE D
* * * DAVIS, CALIFORNIA 95616-4687
* RUN DATE  1BAUGS4 ~ TIME = 12:41:50 * * 756-1104
B e R T 2% 2 R L A hi i a it 2Rt AR e X it L s g e sk 3¢ e e e ke o v e ol e o e ke e ok e e o e vk e ok e e ke e e e e e ek
X X XXXXXXX XXXXX XXXXX
X X X X X X X
X X X X X
XXXXXXX  XXXX X XXXXX XXXXX
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXXXXXX

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

*

*
*
*
*
*
*




Run Date: 18AUGY4 Run Time: 12:41:50 HMVersion: 6.52 Data File: UTORD3.hc2 Page 1
I " THIS RUN EXECUTED 18AUGS4  12:41:50
e e % I v 3k vk e vk R 0 i 2 ok 9 e ke 3 e vk ok 3k 9k ok ek Aok O ke e ok ok
HEC-2 WATER SURFACE PROFILES
l Version 4.6.2; Max 1991
****************"(**** KKK F W Tk KN kW R
. T1 UTOPIA_ROAD EAST FORK OF CAVE CREEK WASH
72 Q@ = 1375 _cfs
I 13 EAST FORK CAVE CREEK
i J1  ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ
2 0 0 -1 0 0 0 0
l J3 VARIABLE CODES FOR SUMMARY PRINTOUT
150 150
NC .03 .03 .03 .3
‘ QT 1 1375
X1 122,98 4 1000 1096 0 0 0 0 0 0
GR 77.10 1000 70.1 1021 70.1 1075 77.1 1096
X1 123.13 4 1000 1156.3 15 15 15 0 0 0
GR 7.6 1000 70.12 1036 70.12 1120.3 76.1 1156.3
l X1 123.23 5 1000 1192.5 10 10 10 0 0 0
~ GR 78 1000 70.65 1044 70.13 1096.3 70.65 1148.5 78 1192.5
NC .017 .017 .017 .1 .3
X1 123.38 S 1000 1186 15 15 19 0 0 0
GR 78 1000 71.14 1041 70.14 1093 71.14 1145 78 1186
X1 123.5 S 1000 1185 12 12 12 0 0 0
GR 78 1000 71.15 1041 70.15 1092.6 71.15 1144 .2 78 1185
X1 123.75 S 1000 1184.9 25 25 25 0 0 0
GR 78.2 1000 71.18 1042 70.18 1093 71.18 1143.9 78.2 1184.9
X1 124.00 5 1000 1186.8 25 25 25 0 0 0
GR 78.3 1000 71.21 1043 70.21% 1093.9 71.21 1143.6 78.3 1186.8
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Run Date: 18AUGY4 Run Time: 12:41:50
SECNO DEPTH CWSEL CRIWS
Q QLOB QCH QROB
TIME VLOB VCH VRO8
SLOPE XLOBL XLCH XLOBR
*PROF 1
CCHV= 0.300 CEHV= 0.800
*SECNO 122.980
2096 WSEL NOT GIVEN, AVG OF MAX, MIN USED
3720 CRITICAL DEPTH ASSUME
122,980 2,58 72. 68 72,68
1375.0 0.0 1375 0.0
0.00 0.00 8.6 0.00
0.010192 0. 0 0.

*SECNO 123.130

3301 HV CHANGED MORE THAN HVINS

3302 WARNING:

123.130 3.87
1375.0 0.0
0.0 0,00
0.000989 15.
*SECNO 123.230
123.230 3.91
1375.0 0.0
0.00 0,00
0.000842 10.
0.100 CEHv=

*SECNO 123 380
3302 WARNING:

123.380 3.88
1375.0 0.0
0.00 0.00
0.000374 15.

CONVEYANCE CHANGE OUTSIDE

73.99 0 00
1375.0
3.38 0 00
15.
74.04 0.00
1375.0 0.0
3,05 0.00
10. 10.
0.300

74, 02 0.00
1375 0.0
3,43 0.00
is. 15.

HMVersion: 6.52

XN
ITRIAL

0.00
0.0
0.000
3

0,00
0.0
0.000
0

0,00

0.0

0.000
2

EG
ACH
XNCH
1DC

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE,

74,16
.2

OF ACCEPTABLE RANGE,

74 20
401,72
0.017

0

Data File: UTORD3.hc2
HV HL 0LO0SS
AROB - VOL TWA
XNR WTN ELMIN
TCONT CORAR TOPWID

1.16 0.00 0.00

0,0 0.0 0.0

0.000 0,000 70.10

Y 0.00 69.49
KRATIO = 3.21

0,18 0.03 0,29

. Q. 0.0

0.000 0.000 70.12

0 0.00 126.12

0.14 0.01 0.01

0.0 . 0.2 0.1

0.000 0,000 70.13

0 0.00 145.12
KRATIO = 1.50

0,18 0,01 0.01

0.0 0.3 0.1

0.000 0,000 70.14

0 0.00 138.44

L-BANK ELEV
R-BANK ELEV

SSTA
ENDST

——
oo

[
PO~
NN

——
MU

®000

PN
MNINOC
NNROO

SO0

P On

—_000

SO0

Page

4
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UTORD3.hc2

Data File:

Run Time: 12:41:50 HMVersion: 6.52

18AUGY4

Run Date:

L-BANK ELEV
R-BANK ELEV

= 0.54

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO

302 WARNING:




Run Date: 18AUGY4 Run Time: 12:41:50 HMVersion: 6.52 Data Fite: UTORD3.hc2 Page 8
| SECNO DEPTH CWSEL CRIWS WSELK EG HY HL 0LOSS | -BANK ELEV
| Q QLOB QCH QRO8 ALOB ACH - AROB VOL ~———-—TWA R-BANK ELEV
| TIME vLOB VCH VROB XNL XNCH XNR WIN ELMIN SSTA
| SLOPE XLOBL XLCH XLOBR [TRIAL ibC ICONT CORAR TOPWID ENDST
*SECNQ 127.900
127.900 3.69 76.29 .00 0.00 764.74 0.44 0.05 0.02 80.00
1375.0 0.0 1375.0 0.0 0.0 257.1 0.0 3.7 1.3 80.00
0.03 0.00 5.35 0.00 0.000 0.030 0.000 0.000 70.60  1011.61
0.002689 15. 15. 15. 2 0 0 0.00 82.47 1094.07




PROFILE FOR STREAM EAST FORK CAVE CREEK

I PLOTTED POINTS (BY PRIORITY) E-ENERGY,W-WATER “SURFACE, - INVERT,C-CRITICAL W.S., k-LEFT BANK,R-RIGHT BANK,M-LOWER END STA
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123.23
123.38
123.50
123.75
124.00
124.25
124.50
124.75
125.00
125.25
125.50
125.75
126.00
126.25
126.50
126.75
127.00
127.25
127.50
127.75




490,
495

127.90




Run Date: 18AUG94 Run Time: 12:41:50 HMversion: 6.52 Data File: UTORpB.th Page 9

THIS RUN EXECUTED 18AUG9Y4 12:41:54

HEKAKEAREAKAKAKKHRRRIRRKNNN IR H KKK KKK

HEC-2 WATER SURFACE PROFILES
ion 4.6.2: Max 1991
* w Xk

FokkkRkdk ok wk I 2 Rt R T

*
*u
*
*3
*0
X
%*0

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

EAST FORK CAVE CREEK
SUMMARY PRINTOUT TABLE 150

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS . EG 10*KS VCH AREA 01K
* 122.980 0.00 0.00 0.00 70.10 1375.00 72.68 72.68 73.84 101.92 8.63 159.37  136.20
* 123.130 15.00 0.00 0.00 70.12  1375.00 73.99 0.00 74.16 9.89 3.38 406.21 437.18
123.230 10.00 0.00 0.00 70.13  1375.00 74.04 0.00 74.18 8.42 3.05 450.64  473.89
* 123.380 15.00 0.00 0.00 70.14  1375.00 74.02 0.00 74.20 3.74 3.43 401.25  711.31
123.500 12.00 0.00 0.00 70.15 1375.00 74.02 0.00  74.21 3.80 3.45 398.12 705.02
123.750 25.00 0.00 0.00 70.18  1375.00 74.03 0.00 74.22 4.00 3.53 389.79 687.07
124.000 25,00 0.00 0.00 70.2%  1375.00 74.03 0.00 74,23 4,21 3.59 383.35  670.46
124.250 25.00 0.00 0.00 70.23  1375.00 74.04 0.00 74.24 4.24 3.60 381.55 667.60
124.500 25.00 0.00 0.00 70.26  1375.00 74.05 0.00 74.26 4.54 3.7 371.03  645.58
124.750 25.00 0.00 0.00 70.28 1375.00 74.05 0.00 76.27 4.70 3.76 365.86 633.98
125.000 25.00 0.00 0.00 70.31  1375.00 76.06 0.00 74.29 4.90 3.83 359.15  621.19
125.250 25.00 0.00 0.00 70.33  1375.00 74.07 0.00 74.30 5.07 3.88 354.16 610.74
125.500 25.00 0.00 0.00 70.35 1375.00 74.08 0.00 74.32 5.24 3.93 349.69  600.68
125.750 25.00 0.00 0.00 70.38 1375.00 74.08 0.00 74.33 5.44 4.00 343.98 589.45
126.000 25.00 0.00 0.00 70.41  1375.00 74,09 0.00 74.35 5.68 4.06 338.34 576.79
126.250 25.00 0.00 0.00 70.43 1375.00 74.08 0.00 74.37 6.50 4.35 315.87 539.22
126.500 25.00 0.00 0.00 70.45  1375.00 74.07 0.00 ‘ 74.40 7.17 4.59 299.72  513.42




%

Run Date:

SECNQ
126.750
127.000
127.250
127.500
127.750
127.900

18AUGP4

XLCH
25.00
25.00
25.00
25.00
25.00
15.00

Run Time:

ELTRD
0.00
0.00
0.00
0.00
0.00
0.00

12:41:50

ELLC
0.00
0.00
0.00
0.00
0.00
0.00

HMVersion: 6.

ELMIN
70.48
70.50
70.53
70.55
70.58
70.60

O —

1375.
1375.
1375.
1375.
1375.
1375.

52

00
00
00
00
00
00

Data File: UTORD3.hc2
CWSEL _ __CRIWS = EG
74.06 0.00 74,
74.04 0.00 74.
74.01 0.00 74,
73.97 0.00 74.
73.99 0.00 74,
74.29 0.00 74,

43
&7
52
59
66
74

10*KS
8.24
9.43
11.28
13.62
47.54
26.89

VCH
4.90
5.25
5.72
6.29
6.59
5.35

Page

AREA

280.57
261.86
240.18
218.71
208.75
257.06

10

01K
479,09
447.65
409.34
372.58
199.43
265.16




Run Date: 18AUGY4 Run Time: 12:41:50 HMVersion: 6.52

EAST FORK CAVE CREEK
SUMMARY PRINTOUT TABLE 150

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS
* 122.980  1375.00 72.68 0.00 0.00 0.00
* 123.130  1375.00 73.99 0.00 1.31 0.00
123.230 1375.00 74.04 0.00 0.05 0.00
* 123.380 1375.00 74,02 0.00 -0.02 0.00
123.500 1375.00 74.02 0.00 0.00 0.00
123.750  1375.00 74.03 0.00 0.00 0.00
1264.000 1375.00 74.03 0.00 0.01 0.00
124.250 1375.00 74.04 0.00 0.01 0.00
124.500  1375.00 74.05 0.00 0.00 0.00
124.750  1375.00 74.05 0.00 0.01 0.00
125.000 1375.00 74.06 0.00 0.01 0.00
125.250 1375.00 74.07 0.00 0.01 0.00
125.500 1375.00 74.08 0.00 ~0.01 0.00
125.750  1375.00 74.08 6.00 0.01 0.00
126.000 1375.00 76.09 0.00 0.01 0.00
126.250 1375.00 74.08 0.00 -0.01 0.00
126.500 1375.00 74.07 0.00 -0.01 0.00
126.750  1375.00 74.06 0,00 -0.01 0.00
127.000  1375.00 74.04 0.00 -0.02 0.00
127.250  1375.00 74.01 0.00 -0.03 0.00
127.500  1375.00 73.97 0.00 -0.04 0.00
* 127.750  1375.00 73.99 0.00 0.02 0.00
0.30 0.00

1
l 127.900  1375.00 74.29 0.00

Data File:

TOPWID

69.
126.
145.
138.
137.
135.
134,
134.
.64
130.
128.
127.
126.
124.
123.
115.
108.
102.
.05
87.
79.
77.
82.

131

95

49
12
12
44
57
63
98
25

60
55
34
47
84
76
22
68
15

44
46
02
47

UTORD3.hc?2

XLCH
0.
15
10.
15.
12.
25,
25.
25,
25.
25.
25.
25,
25
25.
25.
25
25.
25.
25.
25
25,
25.
15.

00

.00

00
00
00
00
00
00
00
00
00
00

.00

00
00

.00

00
00
00

.00

00
00
00

Page 11
|
|




Run Date: 18AUGY4 Run Time: 12:41:50 HMVersion: 6.52 Data File: UTORD3.hc2

SUMMARY OF ERRORS AND SPECIAL NOTES

CAUTION SECNO= 122.980 PROFILE= 1 CRITICAL DEPTH ASSUMED

WARNING SECNO= 123.130 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING SECNO= 123.380 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING SECNO= 127.750 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

Page 12
|
|
1



1 HEC2 $/N: 1363000413 HMVersion: 6.52 Data File: UTORD2.hc?
KhKKERRIRIRRKRRRAK KR * R KRR E KRR IR AR kIR ko kkkkk ! e v e W o e e e ok e ok ke ko ok ke e e e ek e ek ok ke ke ok ek ok
* HEC-2 WATER SURFACE PROFILES * * U.S. ARMY CORPS OF ENGINEERS *
* . * Rkt * HYDROLOGIC ENGINEERING CENTER *
*  Version 4.6.2; May 1991 * * 609 SECOND STREET, SUITE D *
* * * DAVIS, CAUFORNXA 95416-4687 *
* RUN DATE _ 18AUG94  TIME  11:14:49 * * 756-1104 *
*************************************‘k****** Wk A ek de oo de ek *** KHAKKIAKAKRRRNERRIRIA KK
|
|
X X XXXXXXX  XXXXX XXXXX |
X X X X X X X
X X X X X
XXXXXXX  XXXX X XXXXX XXXXX
X X X X X
X X X X X X
X X XXXXXXX  XXXXX XXXXXXX

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




Run Date: 18AUGY4 Run Time: 11:14:49 HMVersion: 6.52 Data File: UTORD2.hc2 Page 1

"THIS RUN EXECUTED 18AUG94  11:14:49

¢ 9 v 9 e 3 3k ok e e ok e e o ok ok e YRR e e e ok ke ok ke e ke Kk ok

HEC-2 WATER SURFACE PROFILES
Version.  4.6.2

HRLL:) 1991
AL 0o A e .24 2o e L 2 A At DI T T

%% EXESLA%¥SSQEL SOUTH OF UTOPIA ROAD STA 32+06 TO 35+77 WITH PARTIAL FLOW
13 EXIST SOUTH SIDE CHANNEL ALTERNATE “C-1#
J1 [ICHECK ING NINV IDIR STRT METRIC HVINS Q WSEL FQ
7 0 0 -1 0 0 0 0

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

150 150
NC .03 .03 .03 .3 .8
QT 6 20 40 60 80 100 101 120
X1 32.06 4 1029 1065 0 0 . 0 1
GR 80.62 1025 75.72 1037 75.6 1053 79.82 1065
X1 32,10 4 1020 1067 4 4 0 0 1
GR 81.0 1020 75.8 1042 75.7 1051 80 1067
X1 32.20 1015 1067 10 0 0 1
GR 81.3 1015 76 1043 75.9 1049 80.1 1067
Q7 6 20 40 60 80 101 120
X1 33.0 7 1013 1067 80 80 80 0 0 1
GR 81.%4 1013 80.53 1014 78.08 1027 77.77 1038 76.58 1049
GR 78.24 1060 80.32 1067
X1 34.0 6 1014 1067 100 100 100 0 0 1
GR 81.11 1014 79.87 1019 77.58 1032 76.83 1053 77.37 1056
GR 80.63 1067
X1 35.0 6 1013 1067 0 100 100 0 0 1
GR 81.84 1013 78.5 1029 78.40 1045 77.45 1049 78.13 1059
GR 80.15 1067




Run Date: 18AUGY4 Run Time: 11:14:49 HMVersion: 6.52 Data File: UTORD2.hc2 Page 2

35.77 3 1 3 77 e 77 T 0 0 1
GR 82.94 1013 78. 5 78.56 1019 79.79 1023 81.01 1053
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’ Run Date: 18AUGY4 Run Time: 11:14:49 HMVersion: 6.52 Data File: UTORD2.hc2 Page 4
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 0oLOSS L-BANK ELEV
q QLOB QCH QROB ALOB ACH - - AROB -VoL - -TWA R~-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WIN ELMIN SSTA
SLOPE XLosL XLCH XLOBR ITRIAL 10C ICONT CORAR TOPWID ENDST

*SECNO 34.000
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.90

34.00 1.96 78.79 0.00 0,00 78,86 0,08 0.25 0.03 81.11
101.0 0.0 101,0 .0 0.0 45.8 0.0 8.1 0.1 80.63
0.02 0.00 2.21 0.00 0.000 0.030 0.000 0.000 76.83  1025.15
0.001440 100. 100. 100. 3 0 0 0.00 35.63 1060.78
*SECNO 35.000
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 0.45
35,000 1,59 79.04 0.00 0.00 79.23 0,19 0.27 0.09 81.84
101.0 0.0 101.0 0.0 0.0 28.6 0.0 0.2 0.2 80.15
0.03 0.00 3.54 0.00 0.000 0.030 0.000 0.000 17.45 1026.44
0.007052 100. 100. 100. 2 0 0 0. 36.15 1062.59
*SEENO 35,770
7185 MINIMUM SPECIFIC ENERGY
3720_CRITICAL DEPTH_ASSUMED
35.770 1.97 80.53 80,53 0.00 80.92 0.39 0.79 0.16 82.94
101.0 0.0 101.0 0.0 0.0 20.2 0.0 0.3 0.3 81.01
0.03 0.00 5.01 0.00 0.000 0.030 0.000 0.000 78.56  1014.17
0.016028 77. 7. 77. 8 " 0 0.00 26.92  1041.09




CROSS SECTION 32.06
STREAM EXIST SOUTH SIDE CHANNEL
DISCHARGE= 101.

PLOTTED POINTS (BY PRIORITY)-B8=BOTTOM BRIDGE,T=TOP BRIDGE,X=CR0UND,N=UATE§VSUR,E;ENERGY GRADIENT,C=CRITICAL WSEL

ELEV  75.6 76.1 76.6 7.1 77.6 78.1 78.6 79.1 79.6 80.1 80.6
STA-FEET
21025, . . X BANK.
026. . . X . .
027. . X
028. . X . .
029. . . X .
030. . X .
031. . . X .
032. . . X .
033. . . X . . . .
034, . . . X E . .
035. . . X.W £ . .
036. . X N E . .
31037. . X . M E . .
038. . X W E .
039. . X W E
040. . X M E .
041. . X W E .
Q42. . X W E .
043. . X W E .
044, X M E .
045. .X W E .
046. .X W £ . .
Q47. .X W E . .
048. .X W E . .
049. .X W E . . .
050. X W E . .
031. X W E .
052. X W E .
41033, X W E
054, . X W E .
0%5. X W E .
056. X £ .
057. . X E .
058. X . . .
059. . X . .
060. X .
061. X .
062. X . . .
063. X . . .
064. . X . . .
065. . . . . . X . . BANK.
NRD= 0 ELLC= 9999999.00 ELTRD= 9999999.00
EL(I% STA(L)
0.62 1025.00 75.72 1037.00 75.60 1053.00 79.82 1065.00

II 51




32.10
? SIDE CHANNEL

PLOTTED POINTS (BY PRIORITY)-B=BOTTOM BRIDGE,T=TOP BRIDGE, X=GROUND,W=WATER SUR,E=ENERGY GRADIENT,C=CRITICAL WSEL
ELEV  75.7 76.2 76.7 77.2 77.7 78.2 78.7 79.2 79.7 80.2 80.7

STA-FEET
- . . . . . . . BANK.
. . . . . . . X .

. « s oa e
.
e s a0 e

OO ~ONNIMNNI S OO NN AN O
e e s e 4 e s e e s 4 m e e s e aa e
=

K

\ﬂm\n\ﬁ\ﬂ\ﬂl\%l\bbl\L\J\b#\WWWWWWWWMWNNNNNNNNNN
DCe s e e e e
DK
pg ut af uf af uf w¢ 2t ok 3 3¢ up 3f uf ut b 2t
MMMMAm MMM mmmmm

00 ~ON NLS NN — OO 0O N OMN T AINI -2
>

OO ONONONON DY
SNBSS AN OO
>

5 . . . . . X . . BANK.

NRD= 0 ELLC= 9999999.00 ELTRD= 9999999.00
EL(I% STACT)
1700 1020.00 75.80 1042.00 75.70 1051.00 80.00 1067.00




32,20
? SIDE CHANNEL

CROSS SECTION
STREAM EXIST SQUT
DISCHARGE= 10

PLOTTED POINTS (BY PRIORITY)-B=BOTTOM BRIDGE,T=TOP BRIDGE,X=GROUND ,W=WATER SUR,E=ENERGY GRADIENT,C=CRITICAL WSEL

ELEV  75.9 76.4 76.9 77.4 77.9 78.4 78.9 79.4 79.9 80.4 80.9
STA-FEET
21015, . . BANK.
1016. . . X .
017. . X
018. . . X . .
019. . . X
020. . X.
021. . . X .
1022. . . . X .
023. . . . X .
024 . . . . X
025. . . X :
026. . . X . .
027. . .0X .
028. . . X.
029. . . . X .
030. . X
031. . . X . .
032. . . . X
033. . . X
034. . . . X E.
1035. . . . X E.

036. . . . X W E. “
037. . . . X W E. -
038. . . WX W E.
039. . . X . W E.
040. . . X W E.
041, . X W E.
042. . X . W E.

31043, . X . W E. . . .
044. . X . W E. . .
045. .X . . W E. . . .
046. .X . . W E. . . .
047. .X . . W E. . . .
048, X . . W E. . . .

41049. X . . W £. : . .

050. . X . . W E. . .

051. X. . W E. . . .

052. .X . W E. . . .

053. X. W . E. . . .

054, . X W E. . .

055. X W E. . . .

056. X E. . . . .

057. X E. . . . .

058. X . . . .

059. X . . .

060. X . .

061. . X . .

062. X .

063. . X .

064, X

065. . "X B

066. X .
51067. X BANK.

NRD= 0 ELLC= 9999999.00 ELTRD= 9999999.00

EL(I& STA(I)
1730 1015.00 76.00 1043.00 75.90 1049.00 80.10 1067.00
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CROSS SECTION 35.77
STREAM EXIST SOUTH SIDE CHANNEL
DISCHARGE= 101.

PLOTTED POINTS (BY PRIORITY)-8=BOTTOM BRIDGE,f=}0P BRIDGE,X=GRCUND,H=NATERvSUR,E=ENERGY GRADIENT,C=CRITICAL WSEL

ELEV  78.6 79.1 79.6 80.1 80.6 81.1 81.6 82.1 82.6 83.1 83.6
STA-FEET
21013. . . X . . BANK.
014. . . XE . . .
31015, X . W. E . . .
016. . X . W. E .
017. . X . W. E
018. .X . W. E
41019. X . W. E
020. . X . . W. £
021. . X . W. £
022. X . . W. E
51023. X . W. E
024. X . W. E .
025. X . W. £ .
026. X . W. £ .
027. X . W, E .
028. X. W. € .
029. X. W, E
030. X W. E
031. X W. £
032. . X W. E
033. X W. E
034. X W. E .
035. X W, E .
036. X W E .
037. X W. E . .
038. X W, E .
039. XW. E .
040, XW. E
041. X. E
042. X E
043. X E
044. . X E
045, . X E
046. X E
047, X E
048. X E
049. XE
030. X
051, X . .
052. X . . . . . . .
053. X. . . . . . BANK.
EL(I& STA(D)
2.9 1013.00 78.80 1015.00 78.56 1019.00 79.79 1023.00 81.01 1053.00

6 . : . . .
l NRD= 0 ELLC=  9999999.00 ELTRD= 9999999.00
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Run Date: 18AUGY4 Run Time: 11:14:49 HMVersion: 6.52 Data File: UTORD2.hc2 Page 5

. THIS RUN EXECUTED 18AUG94 11:14:54
KAEEKAKEKREKKKAKRAKRKKR LKA KN RKAKNANKR K
HEC-2 WATER SURFACE PROFILES
version = 4.6.2; MaX 1991
********************* s ok Ao ke ok ok ek ke ok Rk Rk

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

EXIST SOUTH SIDE CHANNEL
SUMMARY PRINTOUT TABLE 150

SECNO XLCH ELTRD ELLC ELMIN @ CWSEL CRIWS EG 10*Ks VCH AREA 0K
* 32.060 0.00 0.00 0.00 75.60 101.00 76.67 76.67 77.11 140.25 5.34 18.90 8.53
* 32.100 4.00 0.00 0.00 75.70 101.00 77.04 77.04 77.52 138.93 5.56 18.16 8.57
* 32.200 10.00 0.00 0.00 75.90 101.00 77.38 77.38 77.85 138.64 5.51 18.32 8.58
* 33.000 80.00 0.00 0.00 76.58 101.00 78.42 0.00 78.59 52.26 3.26 31.02 13.97
* 34.000 100.00 0.00 0.00 76.83 101.00 78.79 0.00 78.86 14.40 2.2% 45.78 26.61
* 35.000 100.00 0.00 0.00 77.45 101.00 79.04 0.00 79.23 70.52 3.54 28.57 12.03
* 35.770 77.00 0.00 0.00 78.56 101.00 80.53 80.53 80.92 160.28 5.01 20.15 7.98




Run Date: 18AUGY4 Run Time: 11:14:49 HMvVersion: 6.52 Data File: UTORD2.hc2 Page )

EXIST SOUTH SIDE CHANNEL
SUMMARY PRINTOUT TABLE 150

SECNO Q CWSEL DIFWSP DIFUWSX DIFKWS TOPWID XLCH
} * 32.060 101.00 76.67 0.00 0.00 0.00 21.37 0.00
| * 32.100 101.00 77.04 0.00 0.37 0.00 19.21 4.00
i * 32.200 101.00 77.38 0.00 0.34 0.00 19.64 10.00
1 * 33.000 101.00 78.42 0.00 1.04 0.00 35.51 80.00
; * 34.000 101.00 78.79 0.00 0.36 0.00 35.63 100.00
f * 35.000 101.00 79.04 0.00 0.25 0.00 36.15 100.00
; * 35.770 101.00 80.53 0.00 1.49 0.00 26.92 77.00




Run Date:

18AUGP4

Run Time:

11:14:49 HMVersion: 6.52

SUMMARY OF ERRORS AND SPECIAL NOTES

CAUTION
CAUTION
CAUTION
CAUTION

CAUTION
CAUTION

WARNING
WARNING
WARNING

CAUTION
CAUTION

SECNO=
SECNO=
SECNO=
SECNO=

SECNQ=
SECNO=

SECNO=
SECNO=
SECNO=

SECNO=
SECNO=

PRy s

.060

o0 QOO0
00 OO

.000
.000
.000

770
770

PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=

OGP O R G DU S I S S

Data File: UTORDZ2.hc2

CRITICAL DEPTH ASSUMED

CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

Page

7



HEC2 S/N: 1363000413 HMVersion: 6.52 Data File: UTORDS5.hc?2

KAKKKIEKKKKRKERKREIRLARKRKARRE LA A RRARKEAR KK KRN o sk e ¥ e ok ok ook o ok Sk ok e ok e Ok ke e ke v ke e ok e e ke R e e ke Wk ok e ek
* HEC-2 WATER SURFACE PROFILES * * J.S. ARMY CORPS OF ENGINEERS *
* ) * il - *  HYDROLOGIC ENGINEERING CENTER *
* Version 4.6.2; May 1991 * * 609 SECOND STREET, SUITE D *
* * * DAVIS, CALIFORNIA 95616-4687 *
* RUN DATE SAPRY4 TIME  11:34:27 * * 756-1104 *
e o UK R e e ke e Y TR R R KRR KRR R AR KRR KRRk ke ke Rk WRKKEKKKRRKEKNNERARKARANRERRRRNE AR I IE

X X XXXKXXX  XXXXX XXXXX

X X X X X X X
X X X X X
XXXXXXX  XXXX X XXXXX XXXXX

X X X X X

X X X X X X

X X XXXXXXX  XXXXX XXXXXXX

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

;




Run Date:  SAPR94 Run Time: 11:34:27 HMVersion: 6.52 Data Fite: UTORD5.hc2 Page 1

THIS RUN EXECUTED 5APR94 11:34:27

*******************************'k*****
HEC-2 WATER SURFACE PROFILES

Vers 6.2

Wk kkh

991
* ***************X***************

¥; EXISTING %HANNE% NORTH OF UTOPIA ROAD STA.36+75 TO 49+36
= c
13 EX1ST NORTH SlDE CNANNEL ALTERNATE #C-1#
J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ
2 0 0 0 0 0 0 82.6 0
J3 VARIABLE CODES FOR SUMMARY PRINTOUT
| 150 150
; NC .020 .020 .020 2 4
| a7 233
| X1 36.75 7 999 1022 0 0 0 0 0 q
| GR 8% 999 83.32 1000 82.69 1001 79.72 1010 79.59 1015
| GR 83.55 1021 8L 1022
%1 37.00 6 999 1022 25 : 25 25 " 0 0 1
GR 84 999 83.55 1000 80.16 1067 79.63 1014 83.68 1021
| GR 84 1022
|
| X1 38.00 999 1018 100 100 100 0 0 1
GR 86 999 85.00 1000 81.31 1001 80.21 1005 80.15 1009
| GR  83.99 1017 86 1018
‘ 38.55 6 999 1021 55 55 55 0 0 1
| GR 85 999 83.93 1000 79.98 1006 79.98 1015 83.89 1020
| GR 85 1022
|
| X1 38.67 6 9 1013 12 12 12 0 0 ]
GR gg 13?% 83.71 1000 79.98 1007 79.98 1011 83.89 1012




Run Date: 5APR94 Run Time: 11:34:27 HMVersion: 6.52 Data File: UTORDS . hc2 Page 2
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 0LOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH ~ AROB "VOL - " TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WIN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR 1TRIAL IDC ICONT CORAR TOPWID ENDST
*PROF 1
CCHV= 0.200 CEHvV= 0.400
*SECNO 36.750
36.750 3.01 82.60 0.00 82.60 83.32 0.72 0.0 0.00 84.00
233.0 0.0 233.0 0.0 9.0 34,2 0.0 0.0 0.0 84.00
0.00 0.00 6.82 0.00 0.000 0.020 0.000 0.000 79.59 1001.27
0.004035 o. 0 0 0 0.00 18,29 1019.56
*SECNO 37.000
37.000 3.12 82.75 0.00 83.43 0.67 0.09 .01 84.00
233.0 0,0 233.0 0.0 0.0 35.4 0.0 .0 0.0 84.00
0.00 0.00 6.58 0.00 0.000 0.020 0.000 0.000 79.63  1001.64
0.003464 25. 25. 25. 2 0 0 .00 17.76 1019.40
*SECNQ 38.000
38.000 2.84 82.99 82.98 0.00 83.99 1.01 0,43 0,13 86.00
233.0 0,0 233.0 0.0 0.0 28.9 0.0 0.1 0.0 86.00
0.00 0.00 8.06 0.00 0.000 0.020 0.000 0.000 80.15 1000.55
0.005539 100, 100, 100. 4 1M 0] 0.00 14.37 1014.91
*SECNO 38.550
3301 HV CHANGED MORE THAN HVINS
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.62
38.550 4.0 83.99 0.00 0.0 84,264 0,25 0,09 0.15 85.00
233.0 0.0 233.0 0.0 0.0 58.6 0.0 0.1 0.1 83.89
0.0 0.00 3.98 0.02 0.000 0.020 0.020 0,000 79.98 999.94
0.000806 55. 55. 55, 3 0 0 0.00 20.24  1020.18
*SECNO 38.670
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 0.69
38.67 3.90 83.88 0.00 0.00 84.34 0,46 0.01 0,08 85.00
233.0 0.0 233.0 . 0.0 43.0 0.0 0.2 0.1 85.00
0.01 0.00 9.42 0.00 0.000 0.020 0.000 0.000 79.98 999.87
0.001679 12. 12. 12. 2 0 0 0.00 12.13  1012.00




CROSS SECTION 36.75
STREAM EXIST NORTH SIDE CHANNEL
DISCHARGE= 233.

PLOTTED POINTS (BY PRIORITY)-B=BOTTOM BRIDGE,T=TOP BRIDGE,X=GROUND,N=NATER“SUR,E=ENERGY GRADIENT,C=CRITICAL WSEL

ELEV  79.6 80.1 80.6 81.1 81.6 82.1 82.6 83.1 83.6 84.1 84.6
STA-FEET
2 999. . . . X . . BANK.
000. . . X . . .
31000, . . . X .
001, . . X . E
41001. . . X E
002, . . XW E
002. . . X W E
003. . . X W E
003. . X. W E
004, . . X . W E
004. . . X W E
005. . X. W E
005. . X . W E
006. . X . W E
006. X. W E
007. X . W E
007. . X W E .
008. X W E .
008. . X W E .
009. . . X ‘ W E . .
009. . X. . W E .
010. . X . . W E .
51010, . X . W E .
011. . X . W £ -
011, . X . W E .
012. . X . W E .
012. . X . W E .
013. X . . W E
013. .X . . W E
014. X . . W E
014. .X . . W E
015. X . . W E
61015, X . . W E
016. . X . . W E
016. X . . . W E .
017. X . W E .
017. . X . W E .
018. X . W £ . .
018. X W E . .
o M -
021. X E .
71021. ; X. . .
022. : . X - . .
81022. . . . . . i X . . BANK.
NRD= 0 ELLC= 9999999.00 ELTRD= 9999999.00 ;
EL(lg STA(D)
4700 999.00 83.32 1000.00 82.69 1001.00 79.72 1010.00 79.59 1015.00
83.55 1021.00 84.00 1022.00 i

v
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CROSS SE 38.00
STREAM H SIDE CHANNEL
DISCHARG 3.

PLOTTED POINTS (BY PRIQRITY)-B=BOTTOM BRIDGE,f;TOP BRIDGE ,X=GROUND , W=WATER SUR,E=ENERGY GRADIENT,C=CRITICAL WSEL

ELEV  80.2 81.2 82.2 83.2 84.2 85.2 86.2 87.2 88.2 89.2 90.2
STA-FEET
2 999. . X . BANK.
000. . X . . .
000. . . . X . .
001. . . X E . .
Qg01. . . X W E . . .
Q02. . X W E . . .
002. . X. W E . . .
003. . X . W, E .
003, . X W E . . -
004, . X W E .
004. . X W E .
005. . X W E .
51005. .X W . E .
006. .X W E .
006. X W E .
007. X W E .
007. X W E .
008. X W E .
008. X W E . .
009. X W E . .
61009, X . W E . .
010. . X . W E . .
010. X . W, E . . .
011. X . W, E . . .
Q11. X W. E . .
012. . X . W . E . .
012. X . W, E . .
013. X . W E . .
013. X. W, E. .
014, . X W. E .
014. X W. E .
015. X W . E .
015. X. E .
016. X E.
016. . X _E.
017. XE .
71017, X . . . . . .
018. . X . . . . . . .
81018. . . . . . X . . . . . BANK.
NRD= 0 ELLC= 9999999.00 ELTRD= 9999999.00
EL(I& STA(D)
4200 999.00 85.00 1000.00 81.31 1001.00 80.21 1005.00 80.15 1009.00
83.99 1017.00 86.00 1018.60




CROSS SECTION 38.55
STREAM EXIST NORIH SIDE CHANNEL
DISCHARGE= 233.

PLOTTED POINTS (BY PRIORITY)-B=BOTTOM BRIDGE,T=TOP BRIDGE , X=GROUND, W=WATER SUR,E=ENERGY GRADIENT,C=CRITICAL WSEL

ELEV  80.0 80.5 81.0 81.5 82.0 82.5 83.0 83.5 84.0 84.5 85.0
STA-FEET

2 999. ) X BANK.
000. . X .

31000. . . XW E .
001. . . TX W E .

001. . . X W E .
002, © . X. WooOE .
002. . . X . W E .

003. . . X W E . . .
003. . . X. W E . :
004, . . X : W o E .
004 . . X W E .
005. . X W E . .
005, . X . W E . .
004, . X W E :

41006, X . W o E .
007. X . W E .

1007. X . W o E .
008. X . W E .
008. X . W E i .
o0 1 - s
010. X . W E
010, X - W E
011, X . W E .

3 X ; vk :
012. X : W E .
013 X : . W E .
013. X . . : W o E .
014. X . : : W E .
914, X . : . W E
016, . X . : . : WwoOE
016. X . : : W E
017. X . . . W E
017. X . . W E
018. . X. : W E
018. . X . W oE
8 g' X X ) 3 E
858' X X & E . BANK.
021, XE . . .
021. X. .
022" Loox .
71022, . . . . . X
NRD= 0 ELLC= 9999999.00 ELTRD= 999999900
ELC) STACI)
$7.00 999.00 83.93 1000.00 79.98 1006.00 79.98 1015.00 83.89 1020.00

85.00 1022.00

II 1
6




38.67
g SIDE CHANNEL

CROSS SECTION
STREAM EXIST NORTY
DISCHARGE= 23

PLOTTED POINTS (BY PRIORITY)-B=BOTTOM BRIDGE,T=TOP BRIDGE ,X=GROUND ,W=WATER SUR,E=ENERGY GRADIENT,C=CRITICAL WSEL

ELEV  80.0 80.5 81.0 81.5 82.0 82.5 83.0 83.5 84.0 84.5 85.0
STA-FEET
2.999. . . . X BANK.
1000. . . X . . .
31000. . X W. E . .
001. . X W, E . .

41001. X W E . . .
002. X W E . .
002. X W E .
003. X W . E .
003. X W E .
004, X W E . .
004. X W E . .
005. X W . E . .
005, X W E .

006. X W . E .
006. X W E .
007. X W E .
007. X W E .
Q08. X . W E .
008. X . . W, E . .
009. X . . . W, E . .
009. X . . . W E . .
010. X . . . W E . .
010. X . . W, E . .
011. X . . W E . .

51011. X . W E . .
012. . X. W . E . .

61012, . X . E . . .
013. . X. . .

71013, . . . . . X BANK.

NRD= 0 ELLC= 9999999.00 ELTRD= 9999999.00

EL(I& STA(D)
5.00 999.00 83.71 1000.00 79.98 1001.00 79.98 1011.00 83.89 1012.00
85,00 1013.00 :
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Run Date:  5APR94 Run Time: 11:34:27 HMVersion: 6.52 Data File: UTORDS5.hc2 Page 3

THIS RUN EXECUTED 5APR%4 11:34:31

EKAKKKEKKAKEARANKIKIKR AR KR KA AN AN K kK ke

HEC-2 WATER SURFACE PROFILES
Version 4.6.2;: MaX 1991
* %k % %k Kk *okok

ek e ke kok ok ek ek ek ok ok e sk ok Aok o ok ok ek

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

EXIST NORTH SIDE CHANNEL
SUMMARY PRINTOUT TABLE 150

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10*Ks VCH AREA 01K
36.750 0.00 0.00 0.00 79.59 233.00 82.60 0.00 83.32 40.35 6.82 34.16 36.68
37.000 25.00 0.00 0.00 79.63 233.00 82.75 0.00 83.43 34,64 6.58 35.43 39.59
38.000 100.00 0.00 0.00 80.15 233.00 82.99 82.98 83.99 55.39 8.06 28.92 31.31
* 38.550 55.00 0.00 0.00 79.98 233.00 83,99 0.00 84.24 8.06 3.98 58.58 82.09
* 38.670 12.00 0.00 0.00 79.98 233.00 83.88 0.00 84.34 16.79 5.42 42.99 56.87




Run Date: SAPR94 Run fime: 11:364:27 HMVersion: 6.52 Data File: UTORDS . hc2 Page 4

EXIST NORTH SIDE CHANNEL
SUMMARY PRINTOUT TABLE 150

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
36.750 233.00 82.60 0.00 0.00 0.00 18.29 0.00
37.000 233.00 82.75 0.00 0.15 0.00 17.76 25.00
38.000 233.00 82.99 0.00 0.23 0.00 14.37 100.00
* 38.550 233.00 83,99 0.00 1.01 0.00 20.24 55.00
* 38.670 233.00 83.88 0.00 -0.1 0.00 12.13 12.00




Run Date:

SAPRY4 Run Time:

11:34:27 HMVersion: 6.52 Data File: UTORDS .hc2

SUMMARY OF ERRORS AND SPECIAL NOTES

WARNING SECNO=
WARNING SECNO=

38.550 PROFILE=
38.670 PROFILE=

1
1

CONVEYANCE CHANGE QUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

Page

5
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2661 ‘} Jequeideg

Figure 4.42

Culvest Deslgn Form .
 Project: LITEIA  JPeAD Sution: 38££7 Fo 25 F/3 CULVERT DESIGNFORM
AL T e aTE "o L Sheet = of Designer/Date: /
S i - k Reviewer/Date: 1
. ) . . . a . X i . ‘ -’ | | .
O, Hydrological Data »_ | © Roadway Blovation: ____ f
£ O Method: —— Eu______an-] | ELISER
5 O Drainage Area 3 Stream Slope; : “ . ‘___mm_j
< [1 Channel Shape S - . S :
3 0 Routing: 1 Other:
Design Flows/Tallwater
RJ. years Fiow, cfs T, ft
_ 159
Flow ; Headwater Calculations .
o Per Inlet Control _ Outiet Control _‘_',g sl =
Sulvert Deseripon: Tt | Bt ewyo | v | Fa [ g | W | do |do+0f by | ke | B || EEE| 33
Matorial - Shape - Size - Entrance acs| () | @ @alwl e Z | ® @ | @ | 82&| 32| commonts
Lomre  Fox 104! 251/B 086299 - |83L514.2212.257|3.)2|9 28| 04 1257 | 2492

=
|

Tghnlcal Eootnotg:

(1) Use Q/NB for box culverts.

(2) HWY/D = HW /D or HWYD from design charts
(3) FALL = HWj — (ELhd — ELsf); Fallis zero

(4) ELhi = HW; + ELi (invert of inlet control section)

(5) TW based on downstream control or flow depth in
channel.

(6) ho = TWor(dc+D)2 (whichever is greater).

@ H= [1+ ke + (29n2L)/n"'33] virg
(8) Etho =Elo + H+ ho

for culverts on grade. A : .
Subscript Definitions: Comments / Discusslon; Culvert-Barrel Selected:
la . imatle 1L lnletcontrol ' ' Size:.
L e fat section
i Rt o o s
" oontrol“ o culvert face Mateyiaf: ' n:
he. Hemarhaﬂel TW. Tailwater Entrance:
e - .

sMeAIN)



HEC2 $/N: 1363000413 HMVersion: 6.52 Data File: UTORD6.hc2

e 3¢ v 3k 9 kK ok e e e e ok ke ke o ok ok o e ke ke e e e ek ok ok

*
* {J.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET, SUIT *
* 16- 4687 *
* *
* *

KKK RKIEKRKNRRR R Kk h kA xRk hdkhhhhkhkrrhhikk

*
*
*
*
*
*

| X X XXXXXXX  XXXXX XXXXX
| X X X XX X X
| X X X X X
| XXXXXXX  XXXX X XXXXX  KXXXX
| X X X X X

| X X X X X X

| XX XXXXXXX  XXXXX XXXXXXX

HEC-2 WATER SURFACE PROFILES :
Version 4.6.2; May 1991 :
RUN DATE 13APR94 TIME 10 *
* * K *

WARIAKEXTRKRERIK KR KRN AA IR dK*

DAVIS CALI NIA 954
756 1104
Jekekde ek Rk *** A R L Ll

sk

FULL MICRO-COMPUTER IMPLEMENTATION

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




Run Date: 13APR%4 Run Time: 10:12:26 HMVersion: 6.52 Data File: UTORD6.hc2 Page 1

NP, o JpR—,

THIS RUN EXECUTED 13APR94 10:12:26

e 9 sk ok 9 9 K e e 3k o 3 9K o ok e vk e o ok ke ok e e e e e e ek ok

HEC-2 WATER SURFACE PROFILES

Version 4.6.2: May 1991
***************‘(**** e e ke e ok e ok ok ok ok ek ek

*

T1 EXISTING CHANNEL NORTH OF UTOPIA ROAD STA.36+75 TO 49+36
12 Q@ = 189 cfs to 233 cfs
T3 EXIST NORTH SIDE CHANNEL ALTERNATE #C-17
41 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ
2 0 0 0 0 0 0 84.42 0
J3 VARIABLE CODES FOR SUMMARY PRINTOUT
150 150

NC .020 .020 .020 .2 4
QT 1 189
%1 39.19 6 999 1013 0 g 0 0 0 1
GR 86 999 83.9 1000 80.21 1001 80.21 1011 83.65 1012
GR 86 1013
X1 39.30 6 999 1020 1 1 11 0 0 1
GR 86 999 83.65 1000 80.62 1006 80.56 1013 83.9 1019
GR 86 1020
X1 40,0 6 999 1019 70 70 70 0 0 1
GR 86 999 83.58 1000 80.54 1006 80.78 - 1012 83.27 1018
GR 86 1019

41.0 6 999 1020 100 100 100 0 0 1
GR 86 999 84.57 1000 81.32 1008 81.15 1014 84.01 1019

86 1020

X1 42.0 6 999 1022 100 100 100 Q 0 1
GR 86 1833 84.24 1000 81.24 1007 81.68 1013 85.29 1021

X1
j ¢
I GR 86




Run Date: 13APR94 Run Time: 10:12:26 HMVersion: 6.52 Data File: UTORD6.hc2 Page 2

| X1 43.0 6 999 1022 - 100 s 100 e 1007 0 0 1
| GR 86 999 85.14 1000 81.77 1009 81.81 1014 84.52 1021
GR 86 1022
X1 44.0 6 999 1021 100 100 100 0 0 1
GR 86 999 84,96 1000 82.02 1007 82.17 1012 85.17 1020
GR 86 1022
45.0 6 9 1021 100 100 100 Q 0 1
GR ar 999 85.18 1000 82.97 1005 83.00 1013 83.44 1015
86.47 1020 1021
X1 45,80 7 999 1019 80 80 0 0 1
GR 87 999 86.04 1000 82.20 1006 82.23 1008 83.12 1012
GR 86.74 1018 87 1019
45.93 6 999 1013 13 13 13 0 0 1
GR g; 18?2 86.04 1000 82.25 1001 82.25 1011 86.74 1012
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CROSS SECTION 39,19
STREAM EXIST NORJH SIDE CHANNEL
DISCHARGE= 189.

PLOTTED POINTS (BY PRIORITY)-B=BOTTOM BRIDGE,T;iOP BRIDGE,X=CROUND,N=WATER SUR,E=ENERGY GRADIENT,C=CRITICAL WSEL

ELEV  80.2 81.2 82.2 83.2 84.2 85.2 86.2 87.2 88.2 89.2 90.2
STA-FEET
2 999. . . X . . . . . BANK.
000. . . X . . . . . .
31000, . X . W E .
001. . X . . W E .
41001. X . W E .
002. X . W E
002. X . W E
003. X . . W E
003. X . .WE
004. X . . W E
| 004. X . . W E
‘ 005. X . . W E .
| 005. X . W E .
| 006. X . . W E . .
006. X . W E . .
007. X . W E .
007. X . W E .
008. X . W E .
Q008. X . W E . .
009. X . W E . .
009. X . W E . .
010. X . W E . .
010. X W E . .
011, X . W E .
51011. X . WE .
013. . X . . . . . .
71013. . . . . X . . . . . BANK.
NRD= 0 ELLC= 9999999.00 ELTRD= 9999999.00
EL(1),STACD)
%&.oo

999.00 83.90 1000.00 80.21 1001. 80.2 1011.00 83.65 1012.
86.00 1013.00 01.00 T 012.00




CROSS SECTION 39.30
STREAM EXIST NORTH SIDE CHANNEL
DISCHARGE= 189.

PLOTTED POINTS (BY PRIORITY)-B=BOTTOM BRIDGE,T=TOP BRIDGE,X=GROUND,W=WATER SUR,E=ENERGY GRADIENT,C=CRITICAL WSEL

ELEV  80.6 81.1 81.6 82.1 82.6 83.1 83.6 84.1 84.6 85.1 85.6
STA-FEET
2. 999. . . . .
1000+ : . . . X .
31000. . . DX W. E .
001. . : . X W. E .
1001. . . TX W. E .
002+ . . X W. E :
002 - : . TX W. E
003. . . X W. E
003. . . TX W. E
004 . . X W, E
004 - . X W. E
005. . . X . W, E
005, . X W. E
006. . X . W. E .
41006. X W. E .
007. X W. E .
007. X W. E .
008. .X W, E .
008. .X W. E
009, X W. E
009. .X W. E .
010. °X . W. E .
010 X . . W. E .
911, X : . W. E i
011. X . . W. E .
012, X . : W. E .
012. X . . W. E
013 X : : w. E
51013 X . : W. E
013 X . . . W. E
014 X : : W, E
015. . X . : W. E
015, TX . . . W, E
016. X . . . . W. E
916" X . : . W. E
017. X. : : W. E
017. Coox . W. E
8 g' X X . &' E
019. X W, E
61019 : X W. E .
020. . X .
71020, . : . : .
NRD= 0 ELLC=  9999999.00 ELTRD= 9999999.00
ELC1Y, STACT)
4. 00 999.00 83.65 1000.00 80.62 1006.00 80.56 1013.00 83.90
86.00 1020.00

BANK.

1019.00




CROSS SECTION
STREAM EXIST NORTH SIDE CHANNEL
DISCHARGE= 189.

PLOTTED POINTS (BY PRIORITY)-B=BOTTOM BRIDGE,T=TOP BRIDGE,X=GROUND,W=WATER SUR,E=ENERGY GRADIENT,C=CRITICAL WSEL

ELEV  80.5 81.0 81.5 82.0 82.5 83.0 83.5 84.0 84.5 85.0 85.5
STA-FEET
999, . . . . . . BANK.
000, . . : : . X . . .
000, . : : X W E . .
001. . . . . X . W oE . .
001. . . . X W E .
002. . : . X . W E
002. . . X W E
003, . X W E
003. . X W E
00% . . Cooox . W o E
004 . . X W E
905. . X . . W E
005. . X : . W E
006, . X . . . W E
41006, X : . W E
007. X . . W E .
007. X . . W E :
008. X . . W E .
008. . X . . W oE .
009, X : : W oE :
209, . X . . . W E .
010, . "X . : . W E
010 . X . . . W E
alox ; : 0oE
g% T
8 %Z X. . i . w E
014, . X . . W E
014, X . W E .
015. . X . W E .
015. X W E :
8 2. Lox . WoE .
o AR Dt 1
018. X W E
61018. . X W E .
019. X E .
71019, . . : . . BANK.
NRD= 0 ELLC=  9999999.00 ELTRD= 9999999.00
ELALSTE 90900 83.58 1000.00 80.54 1006.00 80.78 1012.00 83.27 1018.00
86.00 101906 ’ ’ ’ ’ ’ ) ) )




CROSS SECTION 41.00
STREAM EXIST NORTH SIDE CHANNEL
DISCHARGE= 189.

PLOTTED POINTS ¢(BY PRIORITY)-B=BOTTOM BRIDGE,T=TOP BRIDGE,X=GROUND,W=WATE

ELEV  81.2 81.7 82.2 82.7 83.2
STA-FEET
2 999. .
000, .
000. .
001. .
001. .
002. .
002. .
003. .
003. .
004. X
004. . X .
005. . . X
005. . X
006. . X
006. X
007. . X .
007. . X .
008. X .
41008. X .
009. X .
009, X .
010. X .
010, . X . . .
011, . X . . .
Q11. . X . . .
Q12. .X . . .
012. X . . .
013. .X . . .
013. X . . .
014. X . . .
51014. X . . .
015. . X . . .
015. X . .
016. . X . .
016. X . .
017. X. .
017. . X .
018. X
018. .
019.
61019,
020.
71020. . . . . .
NRD= 0 ELLC=  9999999.00 ELTRD= 9999999.00
EL(T),STACD) ;
gé.OO 999.00 84.57 1000.00
86.00 1020.00

83.7 84.2 84.7
. XW. E
. X W, E
X W. E
X . W. E
X W. E
X . W. E
W. E
W. E
W. E
W. E
W. E
W. E
W. E
W. E
W. E
W. E
W. E
W, E
W. E
W. E
. W. E
. W. E
. W. E
. W. E
. W. E
. W. E
. W. E
. W. E
. W. E
. W. E
. W. E
. W. E
. W. E
. W. E
. W. E
. W. E
X . W. E
X W. E
. X W. E

81.32 1008. 00 81.15

1014.00

R SUR,E=ENERGY GRADIENT,C=CRITICAL WSEL
85.2

84.01

BANK.

BANK.

1019.00




00

CROSS SECTION 42,
g SIDE CHANNEL

STREAM EXIST NORT
DISCHARGE= 18

PLOTTED POINTS (BY PRIORITY)-B=BOTTOM BRIDGE,f?TOP BRIDGE,X=GROUND , W=WATER SUR,E=ENERGY GRADIENT,C=CRITICAL WSEL

ELEV  81.2 81.7 82.2 82.7 83.2 83.7 84,2 84.7 85.2 85.7 86.2
STA-FEET
2 999. . . . . . X
000. . . . . X .
31000. . . . X W. E .
001. . . . X . W. E
001. . . X W. E
002. . . X . W. E
002. . . X W. E
003. . X. W. E R
003. . X . W. E .
004 . . X W. E .
004 . . X W. E .
005. X W. E .
005. X . W. £
006. R ¢ W. £ .
006. . X. B W. E .
007. . X . W. E .
41007. X W. E .
008. .X W. E .
008. .X W. E .
009. . X W. E .
009. X W. E .
010. X . . W. E .
010. X . . W, ~E .
81%. XX . . 3. E
. . . . E
012. X . . W. E
012. ) S . . W. E .
013. X . . . . W. E .
51013. X. . . . W. E . .
014. . X . . . . W. E . .
014. X . . . . W. E . .
015. . X . . . W. E . .
015. X . . . W. E . .
016. X . . W. E . .
016. . X . . W. - E . .
017. X . W. E . “
017. . X . W. E . .
018. X. W. E . .
018. . X . W. E . .
019. X . W. E . .
828' X X 5' E .
020. . X E .
021. P X .
61021. k X '
022, £ . X .
71022, . : : : : 8 X
NRD= 0 ELLC= 9999999.00 ELTRD= 9999999.00 !
EL([% STA(1) §
4.00 999.00 84.24 1060.00 81.24 1007.00 81.68!: 1013.00 85.29

86.00 1022.00

Elatant o te sl

BANK.

BANK .

1021.00




CROSS SECTION 43,00
STREAM EXIST NORTH SIDE CHANNEL
DISCHARGE= 189.

PLOTTED POINTS (BY PRIORITY)-B=BOTTOM BRIDGE,T=TOP BRIDGE,X=GROUND,W=WATER SUR,E<ENERGY GRADIENT,C=CRITICAL WSEL

ELEV  81.8 82.3 82.8 83.3 83.8 84.3 84.8 85.3 85.8 86.3 86.8
STA-FEET
2 999. . . . . . . . . A . BANK.
000, . : . . : . : . X . . .
31000. . : : XE . :
001, . . N . X E. .
001. . . XwW E . . .
002. . : ; X W E . : .
002. . . L X W E . : .
003 - . . X. R E . . .
903, . . . Loox X E . . :
004. - . . X W £ . . :
004. . : : X . R E . :
005. - : LoX . W E . .
1005, © . . X . W £ . .
006. . . . X . . W E . :
006. . DX : W E . .
007. . . X : W £ . . :
007. - Loox : RY E . .
008, - X . it E . . :
008. . X . : . W E . . .
009. . X . . W E . . .
41009, X : . W E . . .
010. X . . R E . : : .
010. X . . . W E . . :
011, X . . . Y E . .
011, X . . . W E . .
012, X . : . R E . . .
012. X . . . W £ . . .
013, °x . : . R E . : .
013. X . . . W E . . .
014, X . : : Y £ . : .
51014. -X . : . R E - . .
015. . x . . . W E . : :
1015" X. . . W E . . .
1016, DX . : W E - .
016. X . : W E . :
017. X . W £ . :
017. .X : W E . . .
018, X . . W E . . :
018. . X . W E . . .
019. X . W E . : :
019. X . R E . i .
020, X . W £ . : :
020, X . W E . .
(o2t X W £ .
. Coox E . . .
022. . X . . .
71022, © : . . . . X - . BANK.
NRD= 0 ELLC=  9999999.00 ELTRD= 9999999.00
ELC1 ), STACD)
400 999.00 85. 14 1000.00 81.77 1009.00 81.81 1014.00 84.52 1021.00

86.00 1022.00




CROSS SECTION 44.00
STREAM EXIST NORTH SIDE CHANNEL
DISCHARGE= 189.

PLOTTED POINTS (BY PRIORITY)-B=BOTTOM BRIDGE,T?fOP BRIDGE, X=GROUND ,W=WATER SUR,E=ENERGY GRADIENT,C=CRITICAL WSEL

ELEV  82.0 82.5 83.0 83.5 84,0 84.5 85.0 85.5 86.0 86.5 87.0
STA-FEET
2.999. . . . . . X . BANK.
000- - : : : X. . : .
31000, - . : X. E . :
001. . : LX W E . :
001, - . X W E .
002, . : : X . W E .
002, . : L X W. E .
003. ° : X - W E .
003, . . LX . E .
Q04 . - : X. W £ .
004. - oox W E .
003, : X . W E .
005. . X . . . W. E . . .
006 . X : . W E . .
006, . X . . W E . ‘
007. . X : : W E . :
41007 % . . W E . .
008. X : . W E . .
008, .x : . W E . .
009. X . : W E . :
009, X . : W E . :
010. . X . . W. E . .
010, . X : : W E - :
011, 1 X : : W. E . .
011, © X . . W E . .
912. . ' . . W E . :
51012, . X : : W E . ‘
013. X . : . W E . :
013. X . : W E . .
014, DX . . . W E . .
0%4- X . : : W E . .
015 DX . . W E . .
015. X . : W E - .
018 X : e E .
017. X . W E . :
017. X . E .- .
018. DX W E . .
018. X . W E . : .
019. DX W E . : .
019. X W E . . . .
020. X. £ . : . .
61020. TX E. : BANK.
021- XE . : .
021, X :
1022. Tox
71022, . : : : . X
NRD= 0 ELLC= 9999999.00 ELTRD= 9999999.00
EL(1),STACT
4.00 999.0 84.96 1000.00 82.02 1007.00 82.17 1012.00 85.17 1020.00

0
86.00 1022.00




BANK
BANK.
1015.00
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CROSS SECTION 4
STREAM EXIST NO%gg

DISCH

ARGE=

5.80
SIDE CHANNEL

PLOTTED POINTS (BY PRIORITY)-B=BOTTOM BRIDGE,T=TOP BRIDGE,X=GROUND,W=WATER SUR, E=ENERGY GRADIENT,C=CRITICAL WSEL

7

ELEV  82.2 82.7
STA-FEET
2 999.
00.
00,
01.
01.
02.
02.
03.
03.
04,
04.
05. .
05. . X
g6. . X
41006. X
Q7. X
07. X .
08. X .
51008. .X .
09. . X .
9. X .
g. X .
0. X
1. . X
1. X
2.
2.
3.
3.
4,
4,
5.
5.
6.
6.
[
7.
8.
8.
9.
9.

8
NRD=

EL([§7563(I)

OOOOOOOOOOOOOCOOOOOOgOOOOOOOOOOOOOOOOOOO

—

86.74

83.2

83.7

84.2

0 ELLC= 9999999.00 ELTRD= 9999999.00

9
10

9
1

9.00
8.00

86.
87.

0
0

4
0

00
01

Q.
9.

00
Q0

84.7

82.20

85.2

1006.00

X L L L L L L LT LT T LT

85.7

« X oo o»

82.23

mrmMmimmmmMmmMmMmm mmmmmryTmmmmmmmmmmmmmmm

86.2

1008.00

86.7 87.2

X . BANK.

« e a e e

X . BANK.

83.12 1012.00




CROSS SECTION 45.93
STREAM EXIST NORTH SIDE CHANNEL
DISCHARGE=

PLOTTED POINTS (BY PRIORITY)-B=BOTTOM BRIDGE, T TOP BRIDGE,X= GROUND W NATER SUR E ENERGY GRADIENT,C=CRITICAL WSEL

ELEV  82.3 82.8 83.3 83.8 84.3 84.8 85.3 85.8 86.3 86.8 87.3
STA-FEET
2.999. . . . X . BANK.
000. - : LX : :
31000, . : : XE . :
001. . X - W E . : .
41001. X W E . . :
002. X W E . . : .
002. X W E . : : :
003. X W E . : . :
003. X W E . X :
004. X W E . :
004, X W E . .
005. X W E .
005. X W E .
006, X W E . :
006. X W E .
007. X W £ .
007. X W E .
008. X W E .
008. X W E .
009. X W E . .
009. X W E . :
010 X W E . .
010 X e W E . :
011. X L E . :
51011, X W E . .
012. - X W E . :
61012. : : X :
013: . X : :
71013. . . . . X . BANK.
NRD= 0 ELLC=  9999999.00 ELTRD= 9999999.00
LS 009 09 86.04 1000.00 82.25 1001.00 82.25 1011.00 86.74 1612.00
87.00 1013.00
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Run Date: 13APR%4 Run Time: 10:12:26 HMVersion: 6.52 Data File: UTORD6.hc2 Page 5

“""THIS RUN EXECUTED 13APR94  10:12:32
HHRKIKER KKK ERRREARRAAAKNREERI KRR R KRN
HEC-2 WATER SURFACE PROFILES
Version 4.6.2! Max 1991
********************* KAKKKKIKKKKKARKKK

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

EXIST NORTH SIDE CHANNEL
SUMMARY PRINTOUT TABLE 150

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10*Ks VCH AREA .01K
39.190 0.00 0.00 0.00 80.21 189.00 84.42 0.00 84.67 8.56 4.01 47.15 64,62
39.300 11.00 0.00 0.00 80.56 189.00 84.51 0.00 84.69 6.13 3.39 55.67 76.35
40.000 70.00 0.00 0.00 80.54 189.00 84.55 0.00 84.74 6.54 3.50 54.06 73.93
41.000 100.00 0.00 0.00 81.15 189.00 84.58 0.00 84.87 13.33 4.38 43.16 51.77
42.000 100.00 0.00 0.00 81.24 189.00 84.72 0.00 - 85.01 13.31 4.34 43.59 51.80
43.000 100.00 0.00 0.00 81.77 189.00 84.84 0.00 85.19 18.38 4.77 39.65 44.09
44.000 100.00 0.00 0.00 82.02 189.00 85.00 0.00 85.43 24.64 5.30 35.65 38.08
45.000 100.00 0.00 0.00 82.97 189.00 85.19 0.00 85.81 39.28 6.32 29.92 30.16
45.800 80.00 0.00 0.00 82.20 189.00 85.54 0.00 86.09 28.09 5.97 31.67 35.66
45.930 13.00 0.00 0.00 82.25 189.00 85.77 0.00 86.15 15.25 4.94 38.29 48.40




Run Date: 13APR%4 Run Time: 10:12:26 HMVersion: 6.52 Data File: UTORD6.hc2 Page 6

EXIST NORTH SIDE CHANNEL
SUMMARY PRINTOUT TABLE 150

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH

39.190 189.00 84.42 0.00 0.00 0.00 12.58 0.00
39.300 189.00 84.51 0.00 0.09 .00 19.66 11.00
40.000 189.00 84.55 0.00 0.04 .00 18.88 70.00
41.000 189.00 84.58 0.00 0.03 .00 19,29 100.00
42.000 189.00 84.72 0.00 0.14 .00 19.99 100.00
43.000 189.00 84.84 0.00 0.12 00 20.42 100.00
44.000 189.00 85.00 0.00 0.16 .00 19.56 100.00
45.000 189.00 85.19 0.00 0.20 .00 17.92 100.00
45.800 189.00 85.54 0.00 0.34 .00 15.23 80.00
45.930 189.00 85.77 0.00 0.24 .00 11.72 13.00

o O O OO o O o o




Run Date: 13APR94 Run Time: 10:12:26

SUMMARY OF ERRORS AND SPECIAL NOTES

HMVersion:

6.52

Data File:

UTORD6.he2

Page

7
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SuBANY

Figure 4.42
Culvert Design Form -
Pro]ect. UTER2A - /ZoAD Station: 95352 Yo 4L 42 | CULVERTDESIGNFORM
ALTERNATE ‘oL Sheet of Designer/Date: /
i Reviewer/Date: 1
Hydrological Data - - ] o
Roadway Elevation: fl
28 [0 Method: ___ - ,
< [0 Dralnage Area: [0 Stream Slope:
§ 01 Channel Shape: '
“ [] Routing: [ Other:
' Design Flows/Tallwater
Rl years Flow, cfs TW, ft
129 -
Flow . Headwater Calculations N
. Per Infet Control Outet Control -85 =
jon: HE ; OS] i,
Sulert Descripion: Frow | . [Hwo] s [ Fa [ Ev [ W [ ac e+Df o |k [ 1 [Ewo| B2 | 232
Material - Shape - Size - Entrance Qeisf (1) | @ @l@wl el 2 | (8 M| @ | S| 82| Comments
Crne. Box- to'xa/ _ye5 | £89108 349 |£3.65 909|235 |3.03|4.09) 24 |6.59 |82, 32| 232

Technlcal Footnotes:

(1) Use Q/NB for box culverts.
(2) HWYD = HW /D or HW§D from desxgnchans
(3) FALL = HW, — (ELhd — ELg¢); Fall is zero

(4) ELhi = HW; + ELj (invert of inlet control section)

(5) TW based on downstream control or fiow depti in
channel. _

(6) ho = TWor(dc+D)2 (whichever is greater).

(M H= [1+ Ke + (29n2L)1ﬁ"33] V2o
(8) Elno = Elo + H + ho

AN L R T S N AN

) forculvertsong:ade ) .

MM' nig / Discussion: Culvert Barrel Selected;
‘1a appoximale L infetcontrol ' B Slze: .

L cohert b socdon

hd. Headwater o. Outlet Shape:

hj. Hes efhnlet sl. Stmambedéa Mategal: n

he. Headwalemowel ‘IW Tailwater Entrance:

vy g

A e v

v 2 00 o

R A e e S




HEC2 S/N: 1363000413 HMVersion: 6.52 Data File: UTORD7.hc2

B e T T2 2 A Rt E T L AR AR S S IR ts g

: HEC-2 WATER SURFACE PROFILES : L

: Version 4.6.2; May 1991 :

* RUN DATE 13APRG4 TIME 10:17:39 *

e e K e e ke ok ok 3k ke e 3k ok ok ke ke ok ok ok K ke o ok ke ok o ok Kk kR ke ek ke ok e ok
X X XXXXXXX XXXXX
X X X X X
X X X X
XXXXXXX  XXXX X
X X X X
X X X X X
X X XXXXXXX  XXXXX

PR e S

XXXXX
X

X
XXXXX XXXXXX

X
XXXXXXX

37 Brookside Road * Waterbury, Connecticut 06708

*

(203)

e ¢ vk s e e e e oy o e e 3k e ok ke ke ke e o ok ok e e e ol e e ok e e ek e e ek

*

* U.S. ARMY C
*  HYDROLOGIC
* 609 SECOND
: DAVIS, CALI
*

$91
Sk sk de ek ok

755- 1666

ORPS OF ENGINEERS
ENGINEERING_CENTER
STREET, SUITE D
FORNIA 95616-4687
756-1104

W de s e de vk e e ke ke ok ke ok

*
*
%
*
*
*



Run Date: 13APR94 Run Time: 10:17:39 HMVersion: 6.52 Data File: UTORD7.hc2 Page 1

VTHXS RUN EXECUTED 13APR94 10:17:39

‘k**********************************'k*
HEC-2 WATER SURFACE PROFILES

version 4.6.2: Max 1991
********************* KKK KKk K kR Rk R Rk

XISX NG CHANNEL NORTH OF UTOPIA ROAD STA.36+75 .TO 49+36

T1 E 1
T2 Q@ = 189 cfs to cfs
T3 EXIST NORTH SIDE CHANNEL
41 ICHECK  INQ NINV IDIR STRT METRIC  HVINS Q WSEL FQ
2 0 0 0 0 0 0 86.32 0
J3 VARIABLE CODES FOR SUMMARY PRINTOUT
150 150

|

i NC .02 .02 .02 2 4

| at 1 89
X1 46.43 6 999 1012 0 0 0 0 1
R 87 999 86.83 1600 82.83 1001 82.83% 1011 86.83 1011
R &7 1012
X1 47.0 6 999 1020 57 57 57 0 0 1
GR 89 999 88. 64 1060 83.53 1007 83.51 1013 87.99 1019
GR 89 1020
X1 48,0 6 9 1020 100 100 100 0 0 1
GR 91 999 89.17 1000 84.44 1005 84.63 1010 90.01 1019
GR 9 1020
X1 48.96 8 999 1020 96 96 96 0 0 1
GR 97 999 89.57 1600 86.24 1006 86.24 1008 86.09 1009
GR 86.62 1012 9022 1019 9 1020
X1 49, 6 999 1 30 30 0 0 ] ‘

"6 i 86.99 1010 90.28 1014

I BE N BN B EE Bl BN B BN BN B B B B BN B e .
28
00N
—_0n
-
o0
-0
o

o
0
o
[onlen)
s2
ouwn
jos]
o
ow
-0
-
o
R




Run Date: 13APR%4 Run Time: 10:17:39 HMVersion: 6.52 Data File: UTORD7.hc2 Page 2
X1 49.36 6 9 1018 - 10 : 10 - 10 0 0 1
EE g} 18?3 89.48 1000 86.79 1005 86.89 1011 90.71 1017




Run Date: 13APR94
SECNC DEPTH
Q QLOB
TIME VLOB
SLOPE XL.08L
*PROF 1
CCHV= 0,200 CEHV=
*SECNOQ 46,430
46,430 3.49
189.0 0.0
0.00 0.00
0.001778 0,

*SECNO 47.000
3302 WARNING:

*SECNQ 49

Run Time:

CWSEL

0.400

86.3
189.0
5.19
0.

10:17:39
CRIWS

XLOBR

0.0
0.0

0.
0.

CONVEYANCE CHANGE OUTSIDE OF

47,000 2.74 86.25 0.00
189.0 0.0 189.0 0.0
0.00 0.00 7.13 0.00
0.004379 57. 57. 57.
*SECNO 48.000
3685 20 TRIALS ATTEMPTED WSEL CWSEL
3493 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
48.000 2.84 87.28 87,28
189.0 0.0 189.0 0.0
0.01 0,00 .93 0,00
0.005753 100. 100. 100.
*SECNQ 48.960
3685 20 TRIALS ATTEMPTED WSEL CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH_ASSUMED
48,960 2.68 88.77 88.77
189.0 0.0 189.0 0.0
0.01 0.00 7.49 0.00
0.005528 96. 96. 96.

.260
3685 20 TRIALS ATTEMPTED WSEL,CWSEL

HMVersion: 6.52
WSELK EG
ALOB ACH

XNL XNCH
ITRIAL 1DC

86.32 86.74
0.0 36.4
0.000 0.020
0 0

ACCEPTABLE RANGE,
0.00 87,04
0.0 26.5
0.000 0.020
2 0
0.00 88.25
0.0 23.8
0.000 0.020
20 8
0.00 89.65
0.0 25.2
0.000 0.020
20 1

Data File: UTORD7.he2
HV HL 0LOSS
AROB VOL TWA
XNR WTN ELMIN
ICONT CORAR TOPWID

0.42 0.00 0.00

0.0 0.0 0.0
0.000 0.000 82.83

0 0.00 10.87

KRATIO = 0.64

0,79 0.15 0.15

. .0 0.0
0.000 0.000 83.51
g 0.00 13.41

0.98 0.50 0.07
0.0 0.1 0.0
0.000 0.000 84 .44
0 0.00 12.43
0.87 0.54 0.02
0.0 0.2 0.1
0.000 0.000 86.09
0 0.00 14.76

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

Page

3



Run Date: 13APR%4 Run Time: 10:17:39 HMVersion: 6.52 Data File: UTORD7.hc2 Page 4
SECNO DEPTH CWSEL CRIWS WSELK EG HV KL 0LOSS L-BANK ELEV
Q QL08 QCH QROB ALOB ACH -~ AROB ~VOL TWA R-BANK ELEV
TIME vLOB VCH VROB XNL XNCH XNR WIN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC TCONT CORAR TOPWID ENDST
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
49,260 2,74 89.41 89.41 0.00 90.36 0,95 0,17 0.03 91.00
189.0 0,0 189.0 0.0 0.0 24.1 0.0 0.2 0.1 91.00
g.01 0.00 7.83 0.00 0.000 0.020 0.000 0,000 86.67 1000.26
0.005605 30. 3 30. 20 5 0 0.00 12.68 1012.94
*SECNO 49.360
3301 HV CHANGED MORE THAN HVINS
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.80
49,360 3.32 90,11 0.00 0,00 90.50 0,39 0.03 0.11 91.00
189.0 N 189.0 0.0 0.0 37.9 0.0 0.2 0.1 91.00
0.01 0.00 4,99 0.00 0.00 0.020 0.000 0,000 86.79 999.58
0.001730 10. 10. 10. 5 0 0 0.00 16.49  1016.07

\
\
|




46,43
g SIDE CHANNEL
PLOTTED POINTS (BY PRIORITY)-B=BOTTOM BRIDGE,T=TOP BRIDGE,X=GROUND,W=WATER SUR,E=ENERGY GRADIENT,C=CRITICAL WSEL

ELEV  82.8 83.3 83.8 84.3 84.8 85.3 85.8 86.3 86.8 87.3 87.8

STA-FEET
X . . BANK.

SR VU )

COOOOOCOOOROOOOOROOROOODOO0OY
NN NN = 2 O ONO

OoOOO0O0OO0OOOOOORQ

Paf ot of ot =t ot ¢ 24wt ub ot af ot ot 2t uf ot utaf =t
MMMmMMMmOmM MM mmmm mmmnmim

m

XX KKK XXX KKK KKK XN XXX KKKKKXKXKXX KKK KKK KX X KKK KXXX KKK KKKKKXXXXXXNKK N

X
X
X
X
X
X
X
X
X
X
. X
X
X
X
X
X
X
X
X
X
X

6
71 . . . .
NRD= 0 ELLC= 9999999.00 ELTRD= 9999999.00

EL(I% STA(D)
7.00 999.00 86.83 1000.00 82.83 1001.00 82.83 1011.00 86.83 1011.00
87.00 1012.00

BB a0 0
NN = 2 OO0~

X ) . BANK.




CROSS SECTION 47.00
STREAM EXIST NORTH SIDE CHANNEL
DISCHARGE= 189.

PLOTTED POINTS (BY PRIORITY)-B=BOTTOM BRIDGE,T=TOP BRIDGE,X=GROUND,W=WATER SUR,E=ENERGY GRADIENT,C=CRITICAL WSEL

ELEV  83.5 84.0 84.5 85.0 85.5 86.0 86.5 87.0 87.5 88.0 88.5
STA-FEET
2 999, . . . BANKX
000. . . . X .
000. . . . X
001. - . . X .
001. . - X .
002. . . X .
002. . . .o X .
003. . . X .E .
003. . . X. .E
004. . X oW . .E
004, . X . W .E
003. . . X W .E .
005. . X W .E .
006. . X . W .E .
006. . . X . . W -E .
007. . X . . W .E .
41007, X . W .E .
008, X . W .E .
008. X . W .E .
009. X . W .E .
1009. X - W -E - .
1010. X W -E . .
1010. X W .E .
011. X W .E
011. X W .E
012. X W .E
012. X W .E .
013. X W .E .
51013. X W . .E -
014, . X W . .E .
014. X W . .E .
013. . X W . .E .
015. X W . .E .
016. X W . .E .
016. X . W . .E - .
017. . X W . .E - B
017. X .E . .
018. . X .E . .
018. . X . .
019. . X .
61019, X .
020. . .
71020. . . . . . BANKX
NRD= 0 ELLC=  9999999.00 ELTRD= 9999999.00
EL(Ig STA(D)
.00 999.00 88.64 1000.00 83.53 1007.00 83.51 1013.00 87.99 1019.00

89.00 1020.00




CROSS SECTION 48.00
STREAM EXIST NORTH SIDE CHANNEL
DISCHARGE= 189.

PLOTTED POINTS (BY PRIORITY)-B=BOTTOM BRIDGE,f=f0P BRIDGE,X=GROUND,W=WATER SUR,E=ENERGY GRADIENT,C=CRITICAL WSEL

ELEV  84.4 85.4 86.4 87.4 88.4 89.4 90.4 91.4 92.4 93.4 T
STA-FEET
2 .999. . X . . . . BANK.
000. . . X . . . . .
31000. . . X
001. ) LoX .
001, ) X .
002" ox  E.
002. . X . £E .
003" . S E .
003. . X. W, E .
00% . X . W £ .
004 . X. W E .
005. . X . W, E . .
41005, X W . £ . .
005. X W . E . .
006. X W . £ . . .
007. .X W . E . .
007. .X W . E .
008. .X W, £ .
008. .X W, £ . .
009. .X W . E . . . .
009. . X W . E . . .
010. . X . W . E . . .
51010. . X . W, E . . .
011. X . . W, E . . .
011. X . . W, E . . . .
012. X . W . E . . . .
012. UX . W E . . . .
013. X . W oo £ . . . .
013, X W, E . . . .
014. .OX W, E . . .
014. X W . £ . . .
015. X. £ . :
1015. DX E . )
1014 X E . :
016. X . .
017. X . .
017. .X . .
018 . X . .
018. X .
019, . X :
61019. X . .
020. X . . . . .
71020. . . . . . ) X . . . . BANK.
NRO= 0 ELLC= 9999999.00 ELTRD= 9999999.00
EL(I% STACT)
4700 999.00 89.17 1000.00 84.44 1005.00 84.63 1010.00 90.01 1019.00
91.00 1020.00




CROSS SECTION 48.96
STREAM EXIST NORTH SIDE CHANNEL
DISCHARGE= 189.

PLOTTED POINTS (BY PRIORITY)-B=BOTTOM BRIDGE,T=TOP BRIDGE, X=GROUND ,W=WATER SUR,E=ENERGY GRADIENT,C=CRITICAL WSEL

ELEV  86.1 86.6 87.1 87.6 .88.1 88.6 89.1 89.6 90.1 90.6 91.1
STA-FEET

2 999. . . X . BANK.
000. . . X . .
000. : : XE .
001, : Lox \E .
001- : X E
002. : Xu . E
002. . X W E :

903, . T X W E :
003" . . . X W ‘E :
00% . . : X W E :
004 . : Coox . W E :
005, . X W ‘E
005" Tox } . W E
004, . X. . . W E

41006, . X : : . W £
007. . X . X . W £
007. . X . . : W ‘E
008, . X . : . W E

51008, . X : : . W E
009, . . . : W E .

61009 X . . : . W E . : .
010, . X . . . . W E : .
010, . " x . : . . W E . .
011, X . : : . W £ . .
011. X . . . : W E .

012- X . . . W E .
71012, X . : . W £ :
013, . X . : . W E .
013! X . . W iE .
074 . X . . W € :
014+ -X . W E .
015. . X . W € .
015" X W E .
016. . X . W E :
016. CX W E it
017. X . E : :
017. L X E . .
618" X E : :
018. X . .
019. X : .

81019. X . . .
020" X . .

91020, . . : . . . X . BANK .

NRD= 0 ELLCE  9999999.00 ELTRD=  9999999.00
ELULSTR 999,00 89.57 1000.00 86.24 1006.00 86.24 1008.00 86.09 1009.00
86.62 1012.00 90.22 1019.00 91.00 1020.00




.26
SIDE CHANNEL

PLOTTED POINTS (BY PRIORITY)-B=BOTTOM BRIDGE,T=TOP BRIDGE,X=GROUND,W=WATER.SUR,E=ENERGY GRADIENT,C=CRITICAL WSEL

ELEV  86.7 87.2 87.7 88.2 88.7 89.2 89.7 90.2 90.7 91.2 91.7
STA-FEET

2.999. . . . . X . BANK.
000. . . . XE . .
000. . . X. E
001. . KXW . E
001, . X . W E .

002. . . X W E .
Qaz. . . X, W E .
003. . . X . W E .
003. . X W E .
004, . X W E .

41004, X - W E . . .
003. .X . W E . . .
005. .X . W E . . .
006. . X . W E . .
Q06. . X . W E . .
007. . X . W E . .
007. X . W E . .
008. X . W E . .
008. X . W E . .
009. X . W E . .
808. Xx . u E . .

51010. X . . W E .

011. X . . W E .
011. X . . W E .
012. X . W E .
012. . X. . W E .
Q13. . X . W E .
013. X E .
014, X . _E .

61014, . XE . . .
019. X. . . .

71015, . . . . . . X . . BANK.

NRD= 0 ELLC= 9999999.00 ELTRD= 9999999.00

EL(151356(I) 999.00 89.60 1000.00 86.67 1004.00 86.99 1010.00 90.28 1014.00
91.00 1015.00




CROSS SECTION 49,36
STREAM EXIST NORTH SIDE CHANNEL
DISCHARGE= 189.

PLOTTED POINTS (BY PRIORITY)-B=BOTTOM BRIDGE,T=TOP BRIDGE , X=GROUND ,W=WATER SUR, E=ENERGY GRADIENT,C=CRITICAL WSEL

ELEV  86.8 87.3 87.8 88.3 88.8 89.3 89.8 90.3 90.8 91.3 91.8
STA-FEET
999. . . X BANK.
000. . X E . .
000. . . X W E . .
001, . X . W E . .
001. . . X W E . .
002. . X . W E . . .
002. . . X W E . .
003. . . X W E . . .
003. . . . X W E . . .
004, . . X W E . . B
004, . X W E . . .
005. . X . . W E . . .
41005. X . W E . .
006. X . W E .
006. X . W E .
007. .X . . W E .
007. .X . W E .
008, .X . W E .
008. .X . W E .
009. .X . W E . .
009. .X . . W E . .
010. .X . . W E . B
010. . X . . W E . .
011. . X . . W E .
51011. . X . . W E .
012. . X . . . R W E .
012. X . . . W £ .
013. X . . W E .
013. . X . . W E .
014, X . . W E .
014. X . W E . . .
015. . X . W E . . .
015. X . W E . . .
016. X. W E . . .
016. . XW . E . .
017. . X E . .
61017. X . . .
1018. X . . .
71018. . . . . . X . . BANK.
NRD= 0 ELLC= 9999999.00 ELTRD= 9999999.00
EL(I& STA(I)
1,00 999.00 89.48 1000.00 86.79 1005.00 86.89 1011.00 90.71 1017.00
91.00 1018.00 . .

i
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SECNO
48.00
48.96
49.26
49.36

PLOTTED POINTS (BY PRIORITY) E-ENERGY,W-WATER "SURFACE,I-INVERT;C-CRITICAL W:S., L-LEFT BANK,R-RIGHT BANK,M-LOWER END STA
46.43 E
E
47.00
W
W
I

PROFILE FOR STREAM EXIST NORTH SIDE CHANNEL

ELEVATION




Run Date: 13APR94 Run Time: 10:17:39 HMVersion: 6.52 Data File: UTORD7.hc2 Page

TH1S RUN EXECUTED 13APR%4 10:17:44

T T T S TT T IS RS S 2 2 A S At it

HEC-2 WATER SURFACE PROFILES
on 4.6.2: Max 1991
*************** ek ok Kk kKK KK kR Rk

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

EXIST NORTH SIDE CHANNEL
SUMMARY PRINTOUT TABLE 150

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10*Ks VCH AREA

46.430 0.00 0.00 0.00 82.83 189.00 86.32 0.00 86.74 17.78 5.19 36.42
* 47.000 57.00 0.00 0.00 83.51 189.00 86.25 0.00 87.04 43.79 7.13 26.53
* 48.000 100.00 0.00 0.00 84.44 189.00 87.28 87.28 88.25 57.53 7.93 23.85
* 48.960 96.00 0.00 0.00 86.09 189.00 88.77 88.77 89.65 55.28 7.49 25.24
* 49.260 30.00 0.00 0.00 86.67 189.00 89.41 89.41 90.36 56.05 7.83 24.13
* 49.360 10.00 0.00 0.00 86.79 189.00 90.11 0.00 90.50 17.30 4.99 37.87

L01K
44.82
28.56
24.92
25.42
25.25

45.44




Run Date: 13APR94 Run Time: 10:17:39 HMVersion: 6.52 Data File: UTORD7.hc2 Page [

EXIST NORTH SIDE CHANNEL
SUMMARY PRINTOUT TABLE 150

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH

46.430 189.00 86.32 0.00 0.00 0.00 10.87 0.00
* 47.000 189.00 86.25 0.00 -0.07 0.00 13.41 57.00
* 48.000 189.00 87.28 0.00 1.03 0.00 12.43 100,00
* 48.960 189.00 88.77 0.00 1.50 0.00 14.76 96.00
* 49.260 189.00 89.41 0.00 0.63 0.00 12.68 30.00
* 49.360 189.00 90.11 0.00 0.7 0.00 16.49 10.00




Run Date: 13APRQ4 Run Time: 10:17:39 HMVersion: 6.52 Data File: UTORD7.hc2 Page 7

SUMMARY OF ERRORS AND SPECIAL NOTES

WARNING SECNO= 47.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CAUTION SECNO= 48.000 PROFILE= 1 CRITICAL DEPTH ASSUMED

CAUTION SECNO= 48.000 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 48.000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= 48.960 PROFILE= 1 CRITICAL DEPTH ASSUMED

CAUTION SECNO= 48.960 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 48.960 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAUTION SECNO= 49.260 PROFILE= 1 CRITICAL DEPTH ASSU

CAUTION SECNO= 49,260 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY

CAUTION SECNO= 49.260 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL
WARNING SECNQ= 49.360 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
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Figure 4.42
Culvert Design Form -
= Project: __ £/ TOF/A ROAT | sution:_c 2294 #o£3+2¢ | CULVERTDESIGNFORM
 ALTERNATE o] Sheet _of Designer/Date: 1
k N Reviewer/Date: ! o
i Hydrological Data - . 3
: : Roadway Elevation: A B : @
g O Method: . Blg N
3 g [ Dralnage Area: 3 Stream Slope: 7
2 [ Channel Shape:
3 O Routing:. 1 Other:
Design Flows/Tallwater
R, years Flow, cis W.h -
Flow Headwaler Calculations -
cu De - : Total BPor Inlst Control Outiet Control -85 =
it ption: : - ' SZ8| 8T
Souer Dasribton Fiow | o, |Hwyo] wwy [ ran [ ety | 7w [ o [der0f o [k | 0 oo | E58| 23
Matatial - Shape - Size - Entrance Qcis| (1) | (2 1 @1 6 2 {6) ni® 8:§m &= Comments
Cope Kown/ 927 Hefwr. |37 p5 |eeo|  laswlaso| — | — | — |02 |2255000] 5004 }?gs@
v ﬁl‘V/ /< é’ﬂf/zu‘? _
Gppprex Bpr ey o hd Doz
Eldv: [Fe.op (3X) -
TJechnical Footnotes: (4) Elhi = HWj + ELj (invert of inlet control saction) He= [1 : 29n2L 133] \,2,2
(1) Use Q/NB for box culverts. (5) TW based on downstream control or fiow depth in Y the +( R 9
(2) HWyD = HW /D or HWYD from design charts channel. _ 8) Elho = Elo + H +
(3) FALL = HWi~ (ELnd - ELg); Fallis zero (6) ho = TWor(do+D)2 (whicheverisgreater). () Etho = Flo+H +ho
for culverts on grade.
finitiong: . Comments { Discussion; Culver} Barrel Selected:
L" mge L ""‘;‘e"ggd He=c— 25615 575 Sheves  ThST /f/s//fﬁ -2 Size:
% . H;‘"g‘wﬁ:“ :i. gtl:ml - /754?“/4""' Yor2 B 2 //Z-Véij rrr~ A oo o Shape: : -
control culvert face freon) //4*///&/4 Shor) FSIET 15 Lholosos] Aec.y) | Matefal: n:
he. Headwalar inoutlet  TW. Taibwaler | . Entrance:
control biep o bESnce hochorgn Fo 355 30ors )y | EN0R0E
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" Figure 4.42 .
Culvert Design Form -
Project: L) TomA [oAT> Station: __33 25 CULVERT DESIGN FORM
' Sheet . of- Designer/Date: I
T - : Reviewer/Date: /
-Hydrologlcal Data . .
— . , . Roadway Elevation: ft
% 0 me : — By ﬂ-] :
5 O Dralnage Area: [} Stream Slape; _
2 [0 Channe! Shape: : :  HW, |
3 3 Routing: 3 Other: ] i
Design Flows/Taliwater B 7 7' 9 ﬂA L )
RL, years Flow, cfs ™, ft o s g = §-Falt, Be__ 23471
. = D6z
=23 '
Flow Headwater Calculations .
c ) scripti Por Inlet Control Outiet Control -85 =
3 . - o -
Lubvert Description; Toat 18ato! [y | nwi | Fatt [ ety | W | de [de+D| ho | & | B |Eno | BB | 2T |
Material - Shape - Size - Entrance acisf ) | @ | @lwl e 2 | (6 NG 333 §§ Comments
Lope. Kopre) Be” Ml 134 o2 |2.58] 79.72] 9.3 | — | — 19c2| 69 |o.52|78cd 2572] —

(1) Use Q/NB for box culverts.
(2) HWID = HW /D or HWyD from design charts
(3) FALL = HWj— (ELhd — ELsp); Fallis 220

(4) ELhi = HWj + ELj (invert of inlet control section)

(5) TW based on downstream control or flow depth in
channel.

(6) ho = TWor(dc+Dy2 (whichever is greater).

(N H= [1+ ke + (29n2L)IR"33] Valzg
{8) Etho =.Elo + H+ ho

for culverts on grade.
Subscript Definitiong: i lon: Culvert Barrel Selecied:
a imte L lnlet control Size:
b colvert fad o oon Sha
Dmlieadwalu 0. pe:
he. Hmuhm TW Tailwater Entrance:
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Figure 4.42
Culvert Design Form .
o Project__ &/ 7OFA ReAD | swton:__ 2412 CULVERAT DESIGN FORM
iE AL TER ATES Vg A Sheet of - Designes/Date: /
= - : - ’ Reviewer/Date: S o
: Hydrological Data . o i 2
: I , , Roadway Elevaon: ] &
% O Method: _ : .
g = [1 Dralnage Area: [0 Stream Slope:
g 3 1 Channel Shape -
b 3o Routing: 0 Other:
K ' _ Deslign Flows/Tallwater
R, years Flow,cfs W R -
‘ .j . _ Flow Headwater Calculations o
B Culvort : X T Por Inlat Control Outiet Control - 13
M M N : -
fultert Descrbion; Tovs | B! o] o [ Fan [ etes | 7w | & 0] b | & | # || EEE|EF|
Matorial - Shape - Size - Entrance ol (1) | @) alwle 2 (@] |m|@®|33&E| 32| commens
TR Crord 22”27 Aot |28 |12V 252, |o.93) 70099 |/.85| 185124 |2 colonid s F2.0q on)
“Technlcal Footnotes; {4) Elhi = HWj + ELj (invert of inlet control section) =[ 2 1.33]
(1) Uso Q/NB for box culvert. (5) TWbased on downstream controlor fowdepin. ) 11 = |1+ ke + @TLIR Vizg
(2) HWD = HW /D or HWYD from design charts channel. . 8) Elno = H
(3) FALL = HW|— (ELhd — ELsf); Fallis zero (6) ho = TWor(dc + DY2 (whichever is greals). (8) Elho = Elo + H + ho
» ) for culverts on grade. } _
! SubscrlptDefions: - | Commems/Discusslon: Culvert Barrel Selected:
- i " L kietcontrol :
[ e i s
Cp] [ ey eRL, | | -
| 34 b, H poeiry & et fae : Matertal: —
| .| he. Headwalerinoullel TW. Tailwaler , . . )
g control Entrance:
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Figure 4.42
_ Culvert Design Form -
'4 Project: L/ 7oA RAAD | suton:_ 2244277 - CULVERT DESIGN FORM
: AL TEEA o )/ Sheet of - Designer/Date: 1
: ‘ _ _ * Reviewer/Date: i !
. — . - : . :
. Hydrological Data drol 4cal atf‘" . ‘Roadway Elevation: fi
2 O Methot: - = P |
g ] Drainage Area: [ StreamSlope - B z \ _ 3/'2¢
[J Channel Shape: - : : s 1 .. M
3 0 Routing: [ Other: W
Deslgn Flows/Tallwater '
Rl years . Flow, cfs W - 27 .1
g
Flow Headwater Calculations -
cul N 1 Per Inet Conirol : : Outiet Control __o_gg =
Culvert Dagoriplion: Tt e Twyo | vw [ Fan [En | W | o [der0] o [ i | 0 [Ewo | EEE| 23|
Material - Shape - Size - Entrance Qcis| (1) | (@ | @l e 2 | (8 m|® 823|132 comments
/32|22 |1.40|4) 24 78¢) -503.75| .50 0.2 /.25| 8299 £2.00

Cpoc. [Pox &lvz”

Technical Foomoles:

(1) Use QNBforbox culverts.
(2) HW/D = HW /D or HWYD from design charts
(3) FALL = HWj— (Elhd — ELsp); Fallis zero

(4) ELni = HWj + EL (nvert of inlet control section) M H= [‘ + ke + (29 nzmt.aa] v2/2g

(5) TW based on downstream control or flow depth in
anns. (8)
(6) ho = TWor(dc+ D)2 (whichever is greatsr).

Elho=Elo+ H+ ho

. for culverts on grade. ,
Subscipt Definitiong: ' iscussion: Culvert Barrel Selected;
fa aximale L inlet control Size:
£ voit facl section
hd. D i mamag o, &uet o Shape:
iiliiveirmalili i vo sl Mategtal: n;
he. Hmahmﬂet TW. Tadwater Entrance:
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