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Project Background

Ulteig was hired by the City of Englewood to perform a drainage feasibility study for the Acoma Area Drainage Basin. This
study was initiated by the City to identify changes to the existing system that will improve the stormwater conveyance
during significant rainfall events.

Ulteig began by reviewing the results of previous studies including the 1998 SWIMM model and the more recent study
completed by Calibre. The Calibre model worked well for the purpose of the previous study but was not detailed enough
for evaluating the inlet needs in the system. The previous studies were skeletonized models of the existing system with
only key junctions included. These models did not need to account for every inlet location and local changes in pipe slopes
that affect the performance of individual inlets. The previous work also only used the overall surface elevations to
determine drainage areas and did not account for the runoff direction changes from roadways, ditches, and cross-gutters.
Therefore, Ulteig created a new, more detailed model using the City’s GIS resources and the Calibre study as references
and supplemented with field verification of all inlets and key manholes in the system. This detail allowed Ulteig to have
the detail needed to make recommendations that optimize the current system’s capacity. The storm data used in this
study is the most recent data available from ATLAS 14. For the two previous studies an older data set was used which had
higher flows than the current ATLAS 14 data. Both Ulteig and city representatives agreed that the most up-to-date data
available should be used during this analysis. Due to a lack of details in the Cherry Hills Village area, Ulteig used
conservative values when considering the runoff contributions from this area. In future studies, Ulteig recommends doing
a more detailed analysis of the Cherry Hills Village area to get a clearer understanding of how the runoff affects the
system.

Analysis and Recommendations

Throughout the analysis several problematic areas were identified. These areas were ones that were experiencing gutter
depths of 8” or more during the 25-yr storm and had significant gutter spreads. Problem areas were also identified by
running the existing model with the 100-yr storm and taking note of where significant flooding occurred with gutter flow
depths over 1’. The overall system was able to effectively convey the flow during the 25-yr event except for a few key
areas. The identified areas of concern are outlined in the tables below. Table 1 contains a list of projects sorted by the
priority that Ulteig recommends. It is important to note that Ulteig recommends making all the outlined modifications to
be able to convey the 25-yr storm effectively but understands that funds may not always be immediately available. Table
2 contains modifications that are lowest on the priority list but should still be completed soon to improve the system’s
efficiency. Organizing the projects in this way serves to aid the City in making decisions on where to allocate funds as they
become available. Table 3 shows the maximum gutter inlets depths during the 25 and 100-yr storms under the proposed
and existing conditions. Exhibits showing recommended improvements can be found in the Appendix.
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Table 1: Immediate Modifications

Priority Projects Issue Recommended Improvement
Beginning with the inlets on Acoma 5t, replace the
i i eastern inlet with a Type R inlet with a length of
The inlets at the low point on Acoma St are N . ) .
120". Replace the western inlet with a Type Rinlet
. not large enough to accept the runoff i N . R
Acoma 5t Low Point . o . ) with a length of 180". Increase the pipe size to 48
that's coming into this area, causing o i K
floodin beginning at the inlets at the low point to Tufts
g Ave. The existing 48" pipe will remain in place.
Reinforced concrete pipe (RCP} is to be used.
1 The inlet in this alley is not large enough
Alley between Acoma St. and Bannock |to accept the runoff that is coming into it |Replace the existing inlet with a grate inlet.
st. causing the flow to backup and flood the  |Increase the grate length from 36" to 72".
area.
The inlet in this alley is not large enough
Alley between Acoma 5t. and to accept the runoff that is coming into it  |Replace the existing inlet with a grate inlet.
Broadway causing the flow to backup and flood the  |Increase the grate length from 36" to 72".
area.
Replace the existing combination inlets with Type
Rinlets. The southern-most replacement inlet
The inlets on the low point are not able to |should have a length of 72" and the center inlet
i convey the flow that is coming into itand |should have a length of 120", This will allow the
Broadway Low Point i ; ] o : .
is causing flooding. This is the case for runoff to enter the system instead of flooding the
both the east and west sides of Broadway. |area. This will be the case on both sides of
Broadway. The northern-maost inlet on the west
side will also be replaced with a 120" Type R inlet.
2 Install 1 double combination inlet to the 20" west
of the existing inlet. This inlet will connect to the
Much of the runoff is bypassing the inletat| .~ g ) o )
. o i o existing inlet through a pipe. This inlet will serve
Tufts Ave and Lincoln St this intersection and continuing to flow .
i ) to catch the bypass flow and route it into the
down to Broadway causing flooding. i . o
system instead of it continuing to flow down
Broadway.
The inlet at this low point is not large Install an additional grate inlet adjacent to the
Alley between Sherman St and Grant . o o i
enough to accept the runoff that's coming |existing. This will increase the capacity of the
5t, South of Tufts Ave ) A . . )
into this area causing flooding. inlets and allow for more flow.
Add one Type R inlet to the east of the
intersection on the south side of Union Ave. This
inlet will be placed west of the alley to capture the
flow from this block. It will be connected to the
All of the flow along the eastern side of  |system via a new connection to the pipe along
Broadway from Union Ave to Belleview Union Ave. Add one Type R inlet on the west side
Ave is being routed to the inlet on the of Broadway, immediately south of the
Broadway and Union Ave southeastern side of this intersection. intersection. New pipe will connect this inletto a
Much of the flow is bypassing this inlet new combination inlet west of the alley half a
and continuing along to the low pointon  |block west of Broadway. The new pipe will
3 Broadway causing flooding. continue and connect to the overall system at the

intersection of Union Ave. and Acoma St. This will
draw the runoff away from Broadway and give the
system more time to process and manage the
flow.

Acoma 5t, Union Ave to Low Point

The pipes along Acoma are surcharging
during the 25-yr storm and this issue gets
worse as the storm intensity increases.
This issue will only worsen as more runoff
is routed through this area with the
additions of inlets at Union Ave.

Increase the pipe size from Union Ave to the low
point to 36". Reinforced concrete pipe (RCP) is to
be used. This allows for more flow and
significantly reduces the surcharging.
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Tufts Ave, Acoma St to Bannock

The pipes in this stretch are undersized
and the transition from the circular to
elliptical pipe is causing the pipes to
surcharge and pop off manholes during
large storms.

Remove the 76" pipe from Acoma 5t to Bannock S5t
and replace with an 86"x30" elliptical RCP. This will
correct the bottlenecking that is currently
happening. It will reduce the depth of water in the
pipes despite the additional flow from other
proposed inlets.

Broadway and Layton Ave

The southeastern inlet at Union Ave and
Broadway is accepting all of the runoff
from Union Ave to Belleview Ave and is
not able to capture the majority of the
flow. The inlets on the western side of
Broadway half a block north is
experiencing the same issue.

Add one Type R inlet on the southeast and
southwest side of the intersection, along
Broadway. The new pipes will flow west to east
and will connect to the existing system at the
intersection of Layton Ave and Lincoln St. This
serves to break up the drainage areas and allow
the system time to capture and process the flow.

Lincoln St, Layton Ave to Union Ave

The current pipes are surcharging during
the 25-yr storm and this surcharging will
increase with the addition of inlets at
Broadway and Layton Ave.

Replace the existing 42" pipe along Lincoln 5t with
a 48" RCP beginning at the intersection Layton Ave
and stopping at the intersection with Union Ave.

Layton Ave and Sherman 5t

The existing pipes are surcharging during
the 25-yr storm and are keeping the inlets
on Sherman 5t from efficiently collecting
the runoff, causing flooding.

Replace the existing 36" pipe beginning at the
inlets on Sherman St with 48" RCP. This pipe
replacement will stop at the intersection of
Lincoln 5t and Layton Ave.

Grant St and Chenango Ave

The inlets just north of this intersection
are experiencing depths over 8" during the
25-year storm. The cause of this flooding
was determined to be both pipe size and
inlet capacity.

Ulteig recommends both increasing pipe sizes and
adding new inlets. The western inlet will be
replaced with a 15' Type R inlet. The eastern inlet
will be replaced with a 10' Type R inlet. The pipe
connection from the western inlet will be
increased to 30". The pipe underneath Grant 5t will
be upsized to 36". The pipes along Chenango Ave
up to the inlets on Sherman St will be upsized to
48",

Fox St and Stanford Ave

The inlets at this intersection are not able
to capture the runoff that is coming from
the contributing drainage areas and is
flooding.

Install 2 sets of combination inlets on the north
and south side of Stanford Ave. to the east of the
intersection. They will be placed directly across
from each other with the north inlet just west of
the alley. They will be connected by a pipe that
will outlet in the drainage ditch to the south. To
further prevent significant ponding, construct a
valley gutter that connects to the inlet on the SE
corner of the intersection. This valley gutter will
convey the flow that isn't captured by the inlet
directly to the greenway.

Delaware 5t, Layton Ave to Greenway

The pipes along this street are not large
enough to effectively convey the runoff
through this area causing the inlets to
backflow and flood.

Increase the pipe size from 18" to 24" from Layton
Ave. to Union Ave. Increase the pipe size to 30"
from Union Ave. to Tufts Ave. Increase the pipe
size to 36" from Tufts Ave. to the greenway. This
will increase the capacity of the system and allow
the inlets to work more efficiently. Reinforced

concrete pipe (RCP) is to be used.




Table 2: Future Modifications
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Priority Project Issue Recommended Improvement
i i o i In addition to the pipe size increases mentioned
The current pipe configuration is causing . i
i above, a spray-on lining should be applied to the
the manholes in the area to surcharge i . T
i i pipes starting at Bannock St. and continuing to the
during the 25-yr storm, particularly the i o
1F Tufts Ave, Bannock St to Greenway outlet in the greenway. This will reduce the
manhole at Tufts Ave and Bannock St. The |~ i
N o o i friction in the pipes as the water flows through
transition to the elliptical pipe is what is i i
i and will work to lower the depth of water in the
causing the system to backup. ) o o
pipes. This will mean less surcharging in the area.
Construct an underground water storage structure
This area is seeing surcharging during the (that would flatten the curve as the runoff is carried
25-yr event. There is significant runoff downstream. This structure has the benefit of
coming from the Cherry Hills Village lowering the depth of water in the pipes
2F Duncan Park & i v £ . e p p_p
community that gets routed through this  |downstream. This means that there is less
system that could cause issues during surcharging and allows the system to be more
large storms. efficient. The storage structure used during
modeling was the MC-4500 StormTech Chamber.

Table 4: Maximum Inlet Depths {FEET)

Location Inlet ID Meodel ID  25-Year EXISTING 25-Year PROPOSED  100-Year EXISTING 100-Year PROPOSED
A 102j 0.53 0.42 0.66 05
B 102k 1.03 061 5.07 0.28
Acoma 5t. Low Point

C 102h 0.65 0.55 0.77 0.66

D 1021 0.30 0.3 0.36 0.36

E 8ad 0.81 044 0496 0.52

F 88n 0.47 041 057 0.48

Fox 5t. and Stanford Ave

G 88p 0.65 057 107 0.69

H 88g 0.27 0.24 0.69 0.28

Tufts Ave, Lincoln St and | 90a 0.72 0.49 274 0.59
Sherman 5t 1 91d 0.72 0.65 1.42 0.80

K 90d 1.10 056 3.56 0.25

L 90e 0.61 051 145 0.64

Broadway, Low Point I 102i 0.23 0.23 0.27 0.27
N 102m 0.82 0.09 0.98 0.32

(@] 103¢ 0.86 058 0499 0.74
P 106e 0.95 0.64 1.34 0.81

Grant St. and Chenango Ave.

Q 105d 1.99 0.72 6.52 1.07
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Acoma Street - Priority 1
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Acoma St - 25 Year PROPOSED

= Depth: Mode - 102 (PROPOSED _Englewood_South-25-yearyWorking 2020-03-03 15:56:46)
= Depth: Mode - 1021 (PROPOSED _Englewood_South-25-yearyWorking 2020-03-03 15:56:46)

[— Exceedance

07 t------

oo

Time (hrs)

LEGEND

INLET A

INLET B

INLET C

INLET D




53024
5,301 4
5,300 4
5,369 4
5,368
5,367
5,356
5,385
5,354
5,363
5,362
5,351 4
5,360
53794
53784
5,377 4

Elervation (1)

5,376 4
5,375 4
53744
53734
53724
5,371
53704
5,369
5,368
5,367
5,366

5,365

Acoma Area Drainage Study - 25 Year EXISTING

Acoma St Inlets to Tufts Ave
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Mode ID:

Rim [ft]:

Irveet [ft]:

Min Pipe Cover [ft):
b aw HGL [ft]:

Link. 1D

Length [ft):

Dvia [ft]:

Slope [ft/f):
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t
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t t t t t t
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t
3+60 3+70 3+80

1+00 1+20 1+30 1+40 3+80 4+00 4+10 4+20
Station [ft]

ST_MH-225 ST_MH-224 ST_MH-206 ST_MH-268
5386.52 5382.69 5381.57 538115
5366.74 5370.58 5371.27 5372.07

10.65 7.80 3.50
5371.39 5373.29 5374.70 537720
Fipe-224 Fipe-208 Fipe-268
252.00 22.00 40.00
4.00 250 250
0.0087 0.0109 0.0200
5370.58 5371.27 5372.07
5368.38 5371.03 5371.27
50.55 34.43 33.96
6.33 723 6.92
274 2.38 280
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Acoma St Inlets to Tufts Ave
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ST_MH-225 ST_MH-224 ST_MH-206 ST_MH-268
5386.52 5381.57 538115
5366.74 5371.27 5372.07

10.65 £.20 3.50
5370.04 5374.08 5374.95
Fipe-224 Fipe-208 Fipe-268
252.00 22.00 40.00
4.00 4.00 4.00
0.0087 0.0109 0.0200
5370.58 5371.27 5372.07
5368.38 5371.03 5371.27
51.88 47.78 473
6.38 E.01 5.46
247 2.56 282




Broadway, Low Point - Priority 2
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Tufts Ave, Lincoln St & Sherman St - Priority 2
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Tufts Ave, Lincoln St & Sherman St - 25 Year PROPOSED
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Broadway & Union Ave - Priority 3

TR

m
:
S

PROPOSED 100"
18" RCP

¥ - i = -- ..:_ = :-_! = ——

- . i & PROPOSED I
PROPOSED ' | ; W TYPE R INLET
COMBINATION INLET " : .

EXISTING STORM A
SYSTEM

PROPOSED INLET

PROPOSED PIPE

EXISTING INLET
WITH PROPOSED
CHANGES*

EXISTING INLET

WITHNO CHANGES® EXISTING Pipe Size PROPOSED Pipe Size Length

EXISTING INLET " "
NG bibTis | @0t | 36 260
SHOWN

*MNOTE: The fill color of the inlet label
corresponds to the depth data line color.




5394
5393
5392
5391
53904
53334
5388
5,387
53863 ---
53853 ---
53843 ---
53833 ---
53823 ---
53814 ---
53803 ---
53794 ---
53783 ---
53774~
save] -
53753 ---
53743 ---
53733 ---
53723 ---
5371 4---
53703 -~
5368 ---
536683 ---
53674 ---

Elervation (1)

53663 ---
53653 ---

Mode ID:

Rim [ft]:

Irveet [ft]:

Min Pipe Cover [ft):
b aw HGL [ft]:

Link. 1D

Length [ft):

Dvia [ft]:

Slope [ft/f):

Up Ireeert [ft):

Din Irweert [ft):
Man O [cfs]
]

]

b aw Vel [ftiz):
Mawx Depth [ft]:

Acoma Area Drainage Study - 25 Year EXISTING

Acoma 5t Union Ave to Tufts Ave
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Tufts Avenue - Priority 4
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________ -Link: 10 Pipe-400 - -

Station [ft]

ST_MH-230 a8l ST_MH-229 ST_MH-233 ST_MH PR -231 ST_MH-225
5359.00 5370.07 5378.83 5373.02 537359373.89 5386.52
5358.32 5358.85 536117 5362.22 5364 3363.65 5366.74

0.00 5.70 4.47 4.0003.91 10.65
5361.67 5362.83 5365.85 5367.72 S3E9RF0.76 5371.39
Pipe-28! Fipe-229 Fipe-233 Fipe-265 Fipe-231 Fipe-400
54.63 236.37 157.00 200.00 7.00 2593.00
6.33 6.33 £33 5.00 b.00 6.33
0.00597 0.0038 0.0067 0.0043 -0.044 0.0105
5358.85 536117 536222 5364.41 5363.6% 5366.74
5358.32 5358.85 536117 5363.55 5364.4 5363.65
17206 164.10 162.25 16063 167.9: 186.11
1817 7h7 5.98 5.29 B.04 5.63
3.64 4.24 5.09 4.58 b.00 5.49




Elervation (1)

Mode ID:

Rim [ft]:

Irveet [ft]:

Min Pipe Cover [ft):
b aw HGL [ft]:
Link. 1D
Length [ft):
Dvia [ft]:

Slope [ft/f):
Up Ireeert [ft):
Din Irweert [ft):
Man O [cfs]

b aw Vel [ftiz):
I ax Depth [f):

Acoma Area Drainage Study - 25 Year PROPOSED

Tufts dwve, Acoma St to Greenway

Rejde ID

ko 1D Pipe-233

Station [ft]

ST_MH-230 a8l ST_MH-229 ST_MH-233 ST_MH PR -231 ST_MH-225
5359.00 5370.07 5378.83 5373.02 537359373.89 5386.52
5358.32 5358.85 536117 5362.22 5364 3364.54 5366.74

0.00 5.70 4.47 4.00(4.28 10.65
5361.67 5362.57 5365.11 5367.13 S36AEIE9.37 5370.04
Pipe-28! Fipe-229 Fipe-233 Fipe-265 Fipe-231 Fipe-400
54.63 236.37 157.00 200.00 7.00 2593.00
6.33 6.33 £33 5.00 b.00 5.00
0.00597 0.0038 0.0067 0.0043 0074 0.0075
5358.85 536117 536222 5364.41 5364.5¢4 5366.74
5358.32 5358.85 536117 5363.55 5364.4 5364.54
176.09 174.86 173.06 17116 1E8.71 16716
15.34 9.24 736 6.22 b.54 6.35
3.49 376 443 399 H.62 4.08




Broadway & Layton Ave - Priority 5

(L)
LSING DY
AYMEYEHE

) -
L
m
A
=
=
-
<

EXISTING STORM
SYSTEM

PROPOSED IMLET

PROPOSED PIPE
PROPOSED A x o — & " ;
TYPERINLETS |8 gt it 1 ; 1 Ll EXISTING INLET
o | .} : WITH PROPOSED
CHANGES*

EXISTING Pipe Size PROPOSED Pipe Size Length EXISTING INLET

42" [ e [ ee0r | o cuANeE

EXISTING INLET
WITH MO DEPTHS
SHOWN

*MOTE: The fill color of the inlet label
corresponds to the depth data line color.




Sherman St & Layton Ave - Priority 6

heill @ =7 g | Jem 8 "

B = -
- iy
L]
e

SHERMAN|[ST

LINCOUNISTE

" EEE =y (X

EXISTING STORM
SYSTEM

PROPOSED IMLET

= P ‘ B FF . T ™ ] ETRE 5 PROPOSED PIPE

EXISTING INLET
WITH PROPOSED
CHANGES*

; 2 . : EXISTING INLET
EXISTING Pipe Size PROPOSED Pipe Size Length WITH NO CHANGES*

L]
| 3 | a8 | 610 | EXISTING ILET

WITH NO DEFTHS
SHOWN

*MOTE: The fill color of the inlet label
corresponds to the depth data line color.




Acoma Area Drainage Study - 25 Year EXISTING
Sherman 5t and Layton Ave

Elervation (1)

L
t

E+30 ?+IDD ?+ISD 1 DiI-DD 1 DLSD (A ;DD I I 1 3;50 1 4+I-DD 1 4;50
Station [ft]
Mode |D: [ST_MH-152 ST_MH-153 ST_tMJI8E- 18 _MH-184 ST_MH-183 ST_MH-1590 | 5T_MH-188
Rim [t} | 5392.90 5395.00 539EE®7. 18 | 5397.62 5403.86 5401.30 5401.43
Irveert [ft]; | 538052 5386.70 53888*187.1 g 538862 5392.46 5393.30 5394.08
Min Pipe Caver (ft): 7.88 4.80 B.5E18.50 5.50 8.40 5.00 4.35
Maw HGL [t | 5386.61 5389.25 SSSEE&BD.?? 5391.36 5397.04 5401.30 5401.81
Link, 10 Pipe-153 Pipe-186 Fipe-1§Bipe-154 Pipe-183 Pipe-190 Fipe-188
Length [ft): 420.45 218.50 41.39) 4519 29273 26772 £3.35
Dria [ft): 3.50 3.50 B.50[ 350 3.00 3.00 3.00
Slope (ft/ft]: 0.0147 0.0005 00164 0.0319 0.0131 0.0031 0.0123
Up Irevert [f): 5386.70 5386.82 5487.1(5388.62 5392.46 5393.30 5394.08
D Irevet [f): 5380.52 5386.70 5406.8(B387.18 5388.62 5392.46 5393.30
Man O [cfs] 42.65 42.38 40.68) 4312 3757 40.20 3957
M aw Vel [ftis): 610 4.90 36| 576 5.83 572 5.60
I ax Depth [f): 293 3.00 B.4g] 312 287 3.00 3.00




Elervation (1)

Mode ID:

Rim [ft]:

Irveet [ft]:

Min Pipe Cover [ft):
b aw HGL [ft]:

Link. 1D

Length [ft):

Dvia [ft]:

Slope [ft/f):

Up Ireeert [ft):

Din Irweert [ft):
Man O [cfs]
]

]

b aw Vel [ftiz):
Mawx Depth [ft]:

Acoma Area Drainage Study - 25 Year PROPOSED
Sherman 5t and Layton Ave

1 +IDD 1 +ISD 2+IDD 2+ISD 3+IDD 3+ISD 4+IDD B+IDD B+ISD ?+IDD ?+ISD 8+IDD 8+ISD 9+IDD 9+ISD 1 D*I-DD 1 D*I-SD (A ;DD (A +I-SD 1 2*‘-00 1 2*‘-50 1 3*‘-00 1 3*‘-50 1 4*‘-00 1 4*‘-50
Station [ft]

ST_MH-152 ST_MH-153 ST_tMJI8E- 18 _MH-184 ST_MH-183 ST_MH-1590 | 5T_MH-188
53592.90 5395.00 539EE®7. 18 | 5397.62 5403.86 5401.30 5401.43
5380.52 5386.70 53888*187.1 g 538862 5392.46 5393.30 5394.08

7.88 4.30 B.Dq 3.26 5.00 7.40 4.00 3.35
5387.22 539113 5391 5*1312.32 5393.28 5396.05 5399.04 5399.63
Pipe-153 Fipe-186 Fipe-1§Bipe-184 Fipe-183 Fipe-190 Pipe-188
420.45 218.50 41.39) 4519 29273 26772 £3.35
4.00 4.00 h00[ 4.00 4.00 4.00 4.00
0.0147 0.0005 00164 0.0319 0.0131 0.0031 00123
5386.70 5386.82 5487.1(5388.62 5392.46 5393.30 5334.08
5380.52 5386.70 5406.8(B387.18 5388.62 5392.46 5393.30
7435 7295 1.22) 6285 E5.91 64.28 61.72
E.EE .00 p.67[ 5.09 614 5.52 5.08
4.00 4.00 hO0[ 4.00 379 379 4.00




Grant St & Chenango Ave - Priority 7

I =
- |

ISINVINGIHS

el PROPOSED 10'
PROPOSED 700' 30" RCP

148" RCP

EXISTING STORM
SYSTEM

PROPOSED INLET CHENANGEAVE

PROPOSED PIPE ' e - s _HI =
[

EXISTING INLET

WITH PROPOSED

CHANGES*

EXISTING INLET

WITH NO CHANGES* : : g -
EXISTING Pipe Size PROPOSED Pipe Size Length inlet ID EXISTING Structure PROPOSED Structure
EXISTING INLET

WITH NO DEPTHS “ Combination Type R (10')
= | @ [ combination | TypeR(1s)

*MOTE: The fill color of the inlet label
corresponds to the depth data line color.




Grant St & Chenango Ave - 25 Year EXISTING

(_ Exceedance = Depth: Mode - 106 (EXISTING _Englevood _South-25-yearMorking 2020-03-06 05:27:56) )

Depth (ft)

=1
=]

0.00

T
i 4 6 g 10 12 14 16 18
Time (hrs)

LEGEND
- INLET P

INLET Q




Grant St & Chenango Ave - 25 Year PROPOSED
08 ] ; : ; :

= [Depth: Mode - 106e (PROPOSED _Englevwood_South-25-yearWorking_2 2020-05-06 08:33:48)]

06

Depth (ft)
=

0z 4--

oo

T T T T T
12 16
Time (hrs)

LEGEND
- INLET P

INLET Q




Acoma Area Drainage Study - 25 Year EXISTING

Grant 5t and Chenango Ave

ST PSR

Link 1D Fipe- 195

4

L

Y R

L
__ Link 1D Fiped183________

4

L

|

o

t t t t t t t t
S+00 S+30 E+00 E+30 7+00 T+30 g+00 G+50
Statian [ft]

t
4+50

t
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t
9+50

t
9+00

3+50
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2400
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o
=
=+
ur
by

() uoieas|3
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Acoma Area Drainage Study - 25 Year PROPOSED

Grant 5t and Chenango Ave

Y Uy T DU

S U Uy U

|

Link [0 Ripe-195

Link I Pipe:193

!

1+00

[7 111 S

. H H | SSTFHH LS @I sbeN : : : : : : : \

+ + + + + + + + + + + + + + + + + + +

o -— o o oo [y w L = o _ =} o oo [y w L = o

2 - 2 2 &8 B & £ 2 &5 5 8 & =2 B =z & & o

=t =t =t = = = = = = = = = o o o o o o o

el el el el el el el el el e el w el el el el el el el
(W) uoiess|3

2+00 2430 3+00 F+30 4+00 4+30 S+00 S+30 E+00 E+30 7+00 T+30 g+00 G+50 S+00 9+50
Statian [ft]

1+50

ST_MH-195

5404.79

5400.29

1.50
5402.43

5407.24

ST_MH-193
5393.63

355
5401 44

Fipe-195

175.43

2.00
0.0034
5400.23

533963

23.74

497
1.94

ST_MH-183

540814

5337.64

.40

E
5400.39

Fipe-193

317.33

400
0.0033
5393.63
539764

57.62

720
273

5334.08

3.35
5399.63

Fipe-189

380.75

4.00
0.0033
5337.64

5334.08

EE6.33

7.03
337

o: [5T_MH-188

Irvvert [ft):

Min Fipe Cover

[t]:

Max HGL

Slope [ft/
Up Irveert |

Din Irveert |

b aw Vel [ft/g
Max Depth (i)



Fox St & Stanford Ave - Priority 8

STANEORDAVE
.1!'1.3— — . -

EXISTING STORM
SYSTEM

PROPOSED IMLET
PROPOSED FIPE
EXISTING INLET
WITH PROPOSED
CHAMGES*

EXISTING INLET
WITH NO CHANGES*

EXISTING INLET
WITH NO DEPTHS Inlet ID EXISTING Structure PROPOSED Structure

SHOWN “ Combination

*MOTE: The fill color of the inlet label
corresponds to the depth data line color, — Combination
Combination
“ Combination




Fox St. & Stanford Ave. - 25 Year EXISTING

[— Excesdance

= Depth: Mode - §3d (EXISTING_Engleswood_South-25-vearWorking 2020-08-03 14:40:30)

= Depth: Mode - 83g (EXISTING_Engeswood_South-25-vearWorking 2020-08-03 14:40:30)

Depth (ft)

t t
10 12
Time (hrs)

LEGEND
B e

INLET F

- INLET G
- INLET H




Fox St & Stanford Ave - 25 Year PROPOSED

= [epth: Mode - 83d (PROPOSED_Englesvood _South-25-yeariorking 2020-08-03 15:56:46)
07 4--------

= Depth: Mode - 83y (PROPOSED_Englesvood _South-25-yeariorking 2020-08-03 15:56:46)

=
IS

Depth (ft)

=
w

oo

t t t
g 10 12
Time (hrs)

LEGEND
B neete

INLET F

INLET G

- INLET H




Delaware St - Priority 9

e L

BANNGEK{ST

i

5

e ——

LAYTONAVE

"
i
iy

.y
i

PROPOSED 350'
36" RCP

a _ ﬂ_
LINIONAVE

EXISTING STORM
SYSTEM

PROPOSED INLET
PROPOSED PIPE

EXISTING INLET
WITH PROPOSED
CHAMNGES*

EXISTING INLET EXISTING Pipe Size PROPOSED Pipe Size Length

N
Sown |2 | 3 | 350 |
SHOWN 22

*MOTE: The fill color of the inlet label
corresponds to the depth data line color.




Acoma Area Drainage Study - 25 Year EXISTING

Delware St, Layton Ave to Greerway

ko 10 _Plip

Lini

R

17+50

s4204-----

5454 -----
390} ---- -
o5t
FE0 -

5
]
]
]
5
]
5
]

IR

1450 2400 2+50  3+00  3+350 4400 4450  5+00  S+50 6+00  B+50  F+00  F+50  S5+00  S5+50 9+00  S9+350  10+00 10+50 11400 11+50 12400 12+50 13+00 13+50 14400 14430 15400 15+50 16+00 16+50 17+00

1+00

Statian [ft]

ST_MH-204

541560
5403.66

4.44
5411.65

ST_MH-203

5408.77
5402.27

5.00
5408.85

Fipe-204

330.00

1.50
0.0224
5403.66

5402.27

3.40
7.03
1.50

320

Fipe-203
268.00

1.50
0.0361
5402.27

533259

876
495
1.50

STSRHHE02HT_MH-199

5462ff% 97 |5401.95
538 75 [5392.53

183

678
183

1534 53.58

1.8

00150155

21.4117.83

a1

1.8

5392{I018 [5401.10

ST_MH-200

533374
5386.47

5.44
539514

Fige-MHibe-193

Fipe-202

323.08

1.83
0.0156
5331.52

5341 [FRa2 59
531 [E891.76

5386.47

19.26

792
1.83

Fipe-200

252.00

1.83
0.0408
5386.47

537613

16.15

E12
1.83

ST_MHSAE44H-234

5383.9%385.05
5374.2%376.19

510 [ 5.25
5383.9%385.05

Hipe-23

40.00

1.50
[.0477
537619

5374.28

17.96
10,16

1.50

MH-324

5.96

Fipe-264
293.00

1.83
0.0430
5374.28

5360.21

19.52

a.03
1.83

MH-2358T
5366.96 | 5368.00

5356.74 | 5360.21

1

7

4.
5360.64 | 5364.86

Fipe-405
£2.00

1.83
0.0373
5360.21

5357.90

19.52
761

1.83

o [5T

Mode

Rim
Irvvert [ft]:

tin Pipe Cover

t):

ft):

Max HGL

Slope [ft/f):
Up Ireeert [ft):

Din Irweert [ft):

Max Vel [tz

Mawx Depth [ft]:




Acoma Area Drainage Study - 25 Year PROPOSED

Delaware St, Layton &ve to Greenway

R

S

Link IOV Pipe-204

17+50

s4204-----

390} ---- -
o5t
380 ---
FE0 -

5454 -----
5
5
5
5
s
5
5
5

IR

1450 2400 2+50  3+00  3+350 4400 4450  5+00  S+50 6+00  B+50  F+00  F+50  S5+00  S5+50 9+00  S9+350  10+00 10+50 11400 11+50 12400 12+50 13+00 13+50 14400 14430 15400 15+50 16+00 16+50 17+00

1+00

Statian [ft]

ST_MH-204

541560
5403.66
3.94

541022

ST_MH-203

5408.77
5402.27
4.50

Fipe-204

330.00

2.00
0.0224
5403.66

5402.27

5.04
E11

062

5402.97

320

Fipe-203
268.00

2.00
0.0361
5402.27

533259

483
297
1.07

STSRHHE02HT_MH-199

5462ff% 97 |5401.95
538 75 [5392.53

518
152

53920736 [5394.04

ST_MH-200

533374
5386.47
477
5387.86

Fige-MHibe-193

Fipe-202
323.08

15,31 5358
450 200
001560155
5341 [FRa2 59
531 [E891.76

2,50
0.0156
5331.52

5386.47

1741322

a1

19.83

772
1.3

1.4

Fipe-200

252.00

250
0.0408
5386.47

537613

19.72

736
1.34

ST_MHSAE44H-234

5383.9%385.05

5374.2%376.19
510 | 525

5375.66377.53

40.00

250
[.0477

23.84

922
1.30

MH-324

473

Hipe-23

Fipe-264
293.00

2.00
0.0430
5374.28

537619

5374.28

5360.21

24.62

823

1.4

MH-2358T
5366.96 | 5368.00

4.7
536053 | 5361.76

5356.74 | 5360.21

Fipe-405
£2.00

2.00
0.0373
5360.21

5357.90

2387

£.93
1.63

o [5T

Mode

Rim
Irvvert [ft]
fi):

tin Pipe Cover

ft):

Max HGL

Slope [ft/
Up Ireeert [ft):

Din Irweert [ft):

Max Vel [tz

Mawx Depth [ft]:




EXISTING STORM
SYSTEM

PROPOSED PIPE
LINING

PROPOSED PIPE

EXISTING INLET

Tufts Ave - Priority 1F

- I
2]
o)
=
=
93]
—




g T T DT T T T TR R P

5,39 -

53901 ----

5,385 -

Acoma Area Drainage Study - 25 Year EXISTING

Tults Ave, Acoma St to Greenway

5,384

53624------i-

53801 ----

53781 ----

wn

wn

Elevation [it)

5372 ]

5370 ----

5 366

T

L )

= @
L |

ID ST MH-#30 ' ' '

L

53641 ----

5,362

5,360

- 4 Bode ID- 851

53584 - r-mmmaa--

Hode 10 5T,

-£65 |

Wodr ID ST MH-131

s 10 3T

" Bade

Mode |D:

Rirn [ft]:

Irveett (ft):

Min Pipe Cover [ft):
Man HGL [ft):
Lirik 1D:
Length [ft]:

Dia [ft):

Slope [ff):
Up Irwert [ft]:
D lrvert [ft]:
Max 3 [cfs):
ax Vel [ftz]:
tax Depthi )

1+00

1430

3+00 3450 4400

4+50

S+00 5+50 E+00

7450

G+50 10+00 10+50

Station (ft]
5T_MH-230 aal 5T_MH-223 5T_MH-233 ST_MEHIW-I-ZB'I ST_MH-225
5359.00 5370.07 5378.83 5373.02 5373 8673.89 5396.52
535832 535885 536117 5362.22 5364, qBB4.54 536674
0.00 5.70 447 4.00 | 4.28 10.65
536165 536286 5366.06 5367.97 5364 $?D.29 5371.04
Pipe-88l Pipe-229 Pipe-233 Pipe-265 Fpe-231 Pipe-400
54.63 236.37 157.00 200.00 7.00 293.00
£.33 £.33 £.33 5.00 5.00 5.00
0.0037 0.0038 0.0067 0.0043 L0074 0.0075
5358.85 536117 536222 5364.41 5645 536674
5358.32 5356.85 B3E1AT 536355 G644 5364.54
174.98 173.72 171.95 170.33 167.64 165.55
15.13 763 .10 5.52 5.28 6.20
364 434 532 471 5.00 164




Elervation (1)

Mode ID:

Rim [ft]:

Irveet [ft]:

Min Pipe Cover [ft):
b aw HGL [ft]:
Link. 1D
Length [ft):
Dvia [ft]:

Slope [ft/f):
Up Ireeert [ft):
Din Irweert [ft):
Man O [cfs]

b aw Vel [ftiz):
I ax Depth [f):

Acoma Area Drainage Study - 25 Year PROPOSED

Tufts dwve, Acoma St to Greenway

Rejde ID

ko 1D Pipe-233

Station [ft]

ST_MH-230 a8l ST_MH-229 ST_MH-233 ST_MH PR -231 ST_MH-225
5359.00 5370.07 5378.83 5373.02 537359373.89 5386.52
5358.32 5358.85 536117 5362.22 5364 3364.54 5366.74

0.00 5.70 4.47 4.00(4.28 10.65
5361.67 5362.57 5365.11 5367.13 S36AEIE9.37 5370.04
Pipe-28! Fipe-229 Fipe-233 Fipe-265 Fipe-231 Fipe-400
54.63 236.37 157.00 200.00 7.00 2593.00
6.33 6.33 £33 5.00 b.00 5.00
0.00597 0.0038 0.0067 0.0043 0074 0.0075
5358.85 536117 536222 5364.41 5364.5¢4 5366.74
5358.32 5358.85 536117 5363.55 5364.4 5364.54
176.09 174.86 173.06 17116 1E8.71 16716
15.34 9.24 736 6.22 b.54 6.35
3.49 376 443 399 H.62 4.08




Duncan Park - Priority 2F

& REMOVE 265°
36" RCP

PROPOSED 50'
24" RCP

PROPOSED BURRIED

EXISTING STORM b STORAGE STRUCTURE
SYSTEM 1 -

PROPOSED BURRIED DUNCAN|PARKS
STORAGE STRUCTURE

PROPOSED PIPE

EXISTING INLETS




54115
54111
54105
54104
54095
5,409
54085
5,408
5,407 5

54055
5,405
54045
5,404
54035
5403
54025
54024
54015
5,401 4
54005
5,400
53095
5,309
53085
5,308 1
53075
5,397 4
5,306.5
5,306

Elervation (1)

3T,

puil

Hode

Acoma Area Drainage Study - 25 Year EXISTING

Duncan Park Pond

_______ N

Mode |D:

Rimn [f):

Irveet [f):

Min Pipe Cover [ft):
aw HGL [f):
Link. 1D
Length [ft]):

Dvia [ft):

Slope [ft/t]:
Up Ireeert [ft):
Din Irweert [f):
Man O [chs):

M aw Vel [ft/z]:
I ax Depth [ft):

t t
0 4+00 4+20
Statian [ft]

ST_MH-173

ST_MH-13§

£T_MH-177

ST_MH-131

ST_MH-176

5402.34

5405.36

5405.94

540766

5408.34

5336.75

5336.91

5397.25

5397.66

5333.89

213

4.45

5.63

700

5.45

540053

5401.01

5402.47

540449

5406.56

Fipe-136

Fipe-177

Fipe-181

Fipe-176

136.40

24.43

318.61

12363

4.00

2.00

2.00

2.00

noma2

0.0133

00013

0.01a0

5336.91

5337.25

5337.66

5333.83

533675

5336.91

5337.25

5337.66

4716

45.81

2977

3272

am

£.43

563

463

a9

2.00

2.00

2.00




54105
54104
54095

54085
5,408
5,407 5
5,407
54065
5,406
54055
5,405

Elervation (1)

S4015%---
s4013---
540053 ---

5,400
53095
5,309
53085
5,308 1
53075
5,397 4
5,306.5
5,306

Link 10 Pipe-136 |

Acoma Area Drainage Study - 25 Year PROPOSED

Duncan Park Pond

r

1+20 1 +I40 1 +;30 1 +I80 2+IDD 2+I20 2+I40 2+;30 3+I20 3+I40 3+;30 5+|40
Station [ft]
Mode [D: [ST_MH-173 ST_MH-136 | ST_MH-177 | 5T_MH-334 DuncanPark_Pond ST_MH-333 ST_MH-13 ST_MH-176
Rim (ft): | 540294 5405.36 5405.94 5406.00 5406.00 540766 540766 5408.34
Irveert [ft); | 539675 5396.91 5397.25 5397.30 5397.40 539756 5397 66 5393.89
Min Pipe Cover [ft): 219 4.45 5.69 5.70 710 7.00 5.45
Maw HGL (fr); [ 539969 5400.00 5400.78 5401.15 5403.81 5404.26 5404.62 5406.10
Link, 1D Pipe-136 Pipe-177 Pipe-442 Pipe-443 Fipe-441 Pipe-181 Pipe-176
Length [ft]: 136.40 24.43 21.88 50.00 50.00 34.59 12363
Dia [ft): 4.00 3.00 3.00 2.00 3.00 3.00 3.00
Slope (ft/ft): 0.00M2 0.0139 0.0023 0.0020 0.00M2 0.0029 00180
Up Irevert [ft): 5396.91 5397.25 5397.30 5397.40 5397.56 5397.66 5339.89
D Irevert [ft): 5396.75 5396.91 5397.25 5397.30 5397.50 5397.56 5397.66
Man O [chs): 3377 3330 30.81 30.81 42.74 42.64 3223
M aw Vel [ft/s): 3.33 4.7 4.33 9.74 E.51 6.03 4.56
I ax Depth [ft): 3.0 3.00 3.00 2.00 3.00 3.00 3.00




