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PURPOSE
This document is Preliminary Drainage Repott for Watetbury Phase 2 Preliminary Plan. The purpose of

this repott is to schematically address on-site and off-site drainage patterns as discussed and approved
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within the Mastet Development Drainage Plan (MDDP) for 4-Way Ranch — Phase 1 and provide general
methods to handle these flows based on the PUD Development Plan and Phase 2 Preliminary Plan via on-
site detention and possible channel improvements in ordet to limit any flows released off-site to historic
levels or less. This report will remain in general compliance with the recently approved MDDP and be
followed up with a Final Drainage Report submitted in conjunction with any Final Plat submittals. This
repott is in general conformance with the previously submitted “Conceptual Drainage Report for Waterbury
(PUD Development Plan)” (CDR) by Classic Consulting Engineers and Surveyors, LLC dated May, August
and November 2012. This _rei)ort w.j]l lean heavily on this previous report. This report will lay the
groundwork for the phasing and interim ‘routing of storm water for the development of this phase.

Additional details and calculations will be provided in the Final Drainage Report.

GENERAL DESCRIPTION

The Watetbury (PUD Development Plan) site is a 322-acte site located in the county of El Paso within
Sections 28, 29 and 33, Township 12 South, Range 64 West of the Sixth Principal Meridian, El Paso County,
Colorado. This report covers the area known as the Waterbuty Phase 2 Preliminary Plan which is a part of
the overall PUD Development Plan. This Phase is 78.384 acres and is notth of the Phase 1 Preliminary Plan
area. The site is bounded on the notrth by unplatted propetty (future phases of the overall 4-Way Ranch
property), to the east by unplatted property (future phases of the overall 4-Way Ranch property), to the
south by the recently platted lots (4-Way Ranch Filing No. 3), and to the west by Eastonville Road. The site
is 78.384 actes and is ptoposed for 234 single family units with 19.1 acres of tracts of which 16.14 acres is
open space and drainage tracts. The residential lots will range in size from a 4600 S.F. to 10,000 S.F. The
Pteliminary Plan that was previously submitted remains generally consistent with the currently approved
PUD Development Plan, Zoning and Conceptual Plan for 4-Way Ranch Phase 1. However, the zoning
approval of 3.5 DU/acte allows for 1,610 units and the PUD Development Plan proposes only 1,000 units.
This reduction in density will likely slightly reduce the size of the required detention facilities and on-site
developed flows as presented in the MDDP. A first phase Final Plat will be submitted at a later date based
on the area phasing plan. At that time, a final drainage teport for this platted area will better define the

exact storm systetns, any channel improvements and detention facilities.

The average soil condition reflects Hydrologic Groups “A” (Columbine gravelly sandy loam 19) and “B”
(Stapleton sandy loam 83), as determined by the “Soil Sutvey of El Paso County Area,” prepared by the Soil
Conservation Setvice. (See Appendix) For the putposes of the hydrologic calculations within this report,

the soil type B was utilized.



EXISTING DRAINAGE CONDITIONS
Existing drainage from the Waterbury Phase 2 Preliminary Plan site is generally from northwest to southeast
by way of existing natural drainage swales. The majority of the site is covered with native grasses and no

trees. There are three major drainageways on the site:
Two offsite basins enter into the site from culverts under Fastonville Road.

These existing facilities (30” CMP and 36” CMP) cutrently take undetained historic flows mainly from the
Falcon High School property. Any further future development within these basins per the Conceptual
Drainage Plan(CDR) ( Basins OS-5 and OS-6, Qs = 5 cfs and Qi = 11 cfs and Qs = 6 cfs and Qi = 19
cfs), respectively), as presented in the MDDP ( Basins WFB3A and WFB3B, Design Points 5 and 4, Q5=5.8
Q100=18.8, Q5=2.5 Q100=0.5 tespectively), will be required to detain to the historic levels as these flows
are used in any downstream calculations. Basin OS-1 corresponds with the CDR basin OS-6 and the
MDDP Basin WFB3A (Design Point 5) and has approximately 13.3 acres producing flows of 8.5 cfs and
19.6 cfs in the histotic 5 and 100 year conditions at Design Point OS-1.

Basin OS-2 (OS-5 from the CDR and WFB3B Deisign Point 4 from the MDDP) has 3.2 acres and
produces flow of 1.7 and 3.8 cfs in the 5 and 100 year conditions at Design Point OS-2. These flows are
slightly lower than the CDR and will be verified with the Final Drainage Repott. Per the MDDP, flows are

greatly reduced at this point as flows from the high school have been redirected across Londonderry Road
and to the south.

Flows from OS-3’s 3.9 actes produce a Q5=3.6 cfs and a Q100=8.6 cfs at Design Point OS-3.
Flows from OS-4’s 0.5 actes produce a Q5=0.5 cfs and a Q100=1.1 cfs at Design Point OS-4.
Flows from OS-5’s 1.8 acres produce a Q5=1.6 cfs and a Q100=3.7 cfs at Design Point OS-5.

Flows from OS-1 enter the site flowing from the west to the east overland through the existing 24 CMP
under Hastonville Road and flow ovetland across Basin 1. Flows from OS-1 combine with runoff from
Basin 1’s 52.9 actes and Basin OS-5’s 1.8 actes to produce total combined flows of Q5=36.2 cfs and
Q100=80.9 cfs at Design Point 3. This basin was called Basin B1 in the MDDP and had flows of 23.8 cfs
in the Q5 and 99 cfs in the Q100. This basin was 74.88 actes in the MDDP and outflowed to Design Point
B1-J2.

The intent for this corridor is to remain in its natural state as much as possible but will likely have its
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location altered slightly based on the proposed lot layout and may contain some channel'irnprovements
including some smaller detention areas. Upon final platting of the lots adjacent to this corridor, the final
drainage report will better define the exact flows and present the final channel improvements /detention

facilities within this corridor.

Flows from OS-2’s 3.2 actes flow from the west to the east under Eastonville Road in an existing 36” CMP
culvert and are conveyed in the roadside ditch to design point OS-2. This drainage pattern will be
maintained in the roadside ditch until Eastonville Road is improved to an urban cross section. At that time,
the party responsible for improving Fasontville Road will likely convey this flow in a storm system. The
capacity of the ditch will be verified at the time of the FDR for the subdivision plat of Waterbury that is
adjacent to this area.

Basin 2’s 7.1 actes produces existing flows of Q5=4.6 cfs and Q100=10.5 cfs. These flows are conveyed
ovetland to Design Point 2 where they flow into the future filing of Waterbury.

Basin 3’s 0.9 actes produces existing flows of Q5=0.8 cfs and Q100=1.9 cfs. These flows are conveyed
overland to Design Point 1 where they flow offsite into the future filing of Waterbury.

Basin 4’s 15.7 acres produces existing flows of Q5=7.6 cfs and Q100=17.1 cfs. These flows are combined
with flows from Basin OS-4’s 0.5 actes where they produce combined flows of Q5=8.2 cfs and Q100=18.4
cfs which is conveyed ovetland to Design Point 4 whete they flow offsite into the future filing of
Waterbury.

Basin 5’s 3.0 actres produces existing flows of Q5=2.0 cfs and Q100=4.5 cfs. These flows are conveyed
overland to Design Point 5 where they flow onto the Watetbury Phase 1 and will be accounted for in the

Waterbuty Filing 3 Final Drainage Report.

DEVELOPED DRAINAGE CONDITIONS

The following basin descriptions account for the following:

No at-grade inlets have been proposed at this time. All sump conditions have assumed an even split of
flows for the preliminary sizing of the Type R inlets at each low point. The individual Final Drainage
Report(s) will better define developed flows within each basin to determine curb capacity/at-grade inlet
tequirements and specific sump inlet sizing based on flows for each side of the street. All preliminary pipe
sizing is based on an assumed pipe slope of 1%. Unless there was a major change from the CDR we have

used that information where appropriate.

We have left the design points from the CDR in the exhibit for proposed drainage conditions in the

appendix. The CDR design points are shown in orange hexagons, the proposed design points for our repott
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are shown in blue triangles.

Three full spectrum detention ponds wete proposed in the CDR. They ate Pond 2A, Pond 2B and Pond 2C.
Pond 2A will be constructed with Phase 1 Filing 3, Pond 2B will be constructed with Phase 2 Filing 1 and
Pond 2C will be constructed with the future phase and filing of Waterbury to the east of Phase 2. The area
that drains to Pond 2C will be contained in a temporary sediment basin that is currently being designed as
patt of Phase 1 Filing 1-3." A temporary swale will take flows from the south east corner of this site’s storm
sewer and convey it to the temporary sediment basin. Final sizing of these facilities is deferred to the final
drainage teports. Preliminary sizing of these facilities was completed with the CDR and have been reviewed
but will not be revised for this report.

Off-site flows from the offsite temporary pond at the southwest corner of Londonderty Drive and
Eastonville Road will continue to outfall via the (3) 42” RCP’s under Eastonville Road and into the natural
channel on-site along the westetly property line. 'These flows (Qs = 28 cfs and Qi = 135 cfs) will then
combine with the on-site flows of Basin D’s 3.3 actes (which includes rear yards and the 80 ROW of
Eastonville Road) (Qs = 2.5 cfs and Qi = 5.0 cfs) and Basin OS-2’s 3.2 acres (Qs = 1.7 cfs and Qi = 3.8
cfs). Basin OS-2 flows travel from the west to the east under Eastonville Road in the existing 36” CMP
culvert. An existing ditch or a future pipe will carry flows from Basin OS-2 at the east end of the existing
culverts and from Basin D to the south and into the outfall from the triple 42” RCP culverts. Combined
flows from Basin D and OS-2 atre anticipated to be Q5=3.3 cfs, Q100=6.8 cfs at Design Point OS-2.
These flows will combine with flows from the triple 42 culverts and from Design Point D’s flow from
Basin CC’s 1.54 actes of rear yards and with a Q5= 1.6 cfs and a Q100= 3.3 cfs and will flow to the south
and then eventually into Pond 1 in Filing 1 of Phase 1. Flows from Phase 1 combine with these flows and
are conveyed to CDR design point 1 where they atre detained in Pond 1. See the CDR and Phase 1 Filing 1
FDR for the sizing of Pond 1. The final drainage tepott for these specific final platted lots will examine this

channel flow further to determine any required improvements and LOMR/CLOMR requirements.
See the CDR’s Design Point 1 discussion for flows from this point and flows into Pond 1.

The notthwest pottion of this development will be routed via public storm systems and the upper portion
of the internal natural channel towatrds the proposed Pond 2A. The following basins are tributary to this

facility:

Basin A’s 4.86 acres of overland flow flows via curb and gutter to Design Point A. Flows at this point are
Q5=7.5 cfs and Q100=14.5 cfs. It is ptoposed that these flows will flow via curb and gutter into Filing 3 of
7



Phase 1. They are picked up at the CDR Design Point 6 in dual 4’ sump storm inlets. These inlets will be
final designed with the Filing 3 Phase 1 FDR. These flows travel via ptoposed 30” RCP storm sewer to
Pond 2A.

Basin C’s 1.2 acres produce overland flows of Q5=1.8 cfs and Q100=3.6 cfs. These flows will travel from
the back yatds of the lots along Eastonville Road in the ditch and then into an area inlet at the rear of the
lots where they will combine with flows from the existing 30” CMP culvert undet Eastonville Road which
conveys Basin OS-1’s flow from Design Point OS-1 on the west side of Eastonville Road’s 13.3 actes
(Q5=8.6 cfs Q100=19.7 cfs) to produce combined flows of Q5=10.4 cfs and Q100=23.1 cfs at Design
Point C. These flows will be collected in a proposed 30” RCP storm sewer (Pipe Run 1) and conveyed
between the lots in a proposed public drainage easement ot tract to the east and into the proposed drainage
tract F. At this point they will flow overland and combine with flows from Basin N’s 9.63 acres (Q5=10.1
cfs Q100=21.0 cfs) to Proposed Pond 2A.

Basin O’s 3.51 actes of overland flow flows via cutb and gutter to Design Point O. Flows at this point are
Q5=5.9 cfs and Q100=11.5 cfs. It is proposed that these flows will flow via curb and gutter into Filing 3 of
Phase 1. They are picked up at the CDR Design Point 7 in dual 16’ sump storm inlets. These inlets will be
final designed with the Filing 3 Phase 1 FDR. These flows travel via proposed 42” RCP storm sewet to
Pond 2A.

Basin P’s 1.73 acres of ovetland flow flows via cutb and gutter to Design Point P. Flows at this point are
Q5=3.5 cfs and Q100=7.1 cfs. It is proposed that these flows will flow via curb and gutter into Filing 3 of
Phase 1. They are picked up at the CDR Design Point 7 in dual 16’ sump storm inlets. These inlets will be
final designed with the Filing 3 Phase 1 FDR. These flows travel via proposed 42” RCP storm sewet to
Pond 2A.

Basin Q’s 5.84 acres of overland flow flows via curb and gutter to Design Point Q. Flows at this point are
Q5=8.6 cfs and Q100=16.5 cfs. It is proposed that these flows will flow via cutb and gutter into Filing 3 of
Phase 1. They are picked up at the CDR Design Point 7 in dual 16’ sump storm inlets. These inlets will be
final designed with the Filing 3 Phase 1 FDR. These flows travel via proposed 42” RCP storm sewer to
Pond 2A.

Basin R’s 1.86 acres of overland flow flows via curb and gutter to Design Point R. Flows at this point are
Q5=2.7 cfs and Q100=5.1 cfs. It is proposed that these flows will flow via curb and gutter into Filing 3 of
8



Phase 1. They are picked up at the CDR Design Point 7 in dual 16’ sump storm inlets. These inlets will be
final designed with the Filing 3 Phase 1 FDR. These flows travel via proposed 42”7 RCP storm sewet to
Pond 2A.

Combined flows at Design Point 7 from the CDR are Q5=29 cfs and Q100=062 cfs. Two 16’ sump inlets
are proposed at this point with a 42” RCP storm sewer to the proposed Pond 2A.

Basin OS-3’s 3.9 acres of overland flow flows ovetland to Design Point OS-3. Flows at this point are
Q5=7.4 cfs and Q100=14.6 cfs. It is proposed that these flows will flow via ovetland flow into Basin E
where they combine with Basin E’s runoff. Basin E’s tunoff from its 0.63 actes will produce flows of
Q5=1.5 cfs and Q100 of 3.0 cfs. These flows flow via curb and gutter and combine with flows from Design
Point OS-3 to produce combined flows of Q5=8.5 cfs and Q100=16.9 cfs at Design Point E. In the CDR
at Design Point 9, dual 4 sump inlets are proposed at this location in the future filing. In the intetim, prior
to the construction of the future filing, there will be a standpipe and a proposed temporary sediment pond

to collect flows and direct them to the proposed 30” RCP storm sewer (Pipe Run 2).

Basin I’s 1.37 actes of overland flow flows overland and then in cutb and gutter to Design Point F which
is also known as Design Point 10 in the CDR. Flows at this point are Q5=2.6 cfs and Q100=5.1 cfs. A
4 sump inlet is proposed at this location. From this point, flows from this inlet will join flows from Design
Point E in a proposed 30” RCP (Pipe Run 3) storm sewer and flow south to Design Point G ot the CDR
Design Point 11. Combined flows in this pipe from Design Point F and Design Point E are Q5=19.0 cfs
and Q100=37.6 cfs.

Basin B’s 6.07 acres of runoft ( Q5=9.5 cfs Q100=18.4 cfs) flows ovetland and then in curb and gutter to
Design Point B which is also known as Design Point 11 in the CDR. Flows at this point combine with
flows from Basin G’s 2.41 acres (Q5=4.4 cfs and Q100=8.8 cfs) at Design Point G and are a combined
flow of Q5=15.6 cfs and Q100=30.9 cfs when combined with flows from Design Point B. Dual 8 sump
inlets are proposed at this location. From this point, flows from this inlet will join flows from Design Point
E in a proposed 36” RCP storm sewet (Pipe Run 4) and flow south to Design Point K or the CDR
Design Point 12. Combined flows in this pipe (Pipe Run 4) from Design Point G and Design Point F
are Q5=29.4 cfs and Q100=57.0 cfs.

Basin K’s 4.16 acres of runoff ( Q5=6.4 cfs Q100=12.3 cfs) flows overland and then in curb and gutter to
Design Point K which is also known as Design Point 12 in the CDR. Flows at this point combine with
9



flows from Basin J’s 3.9 actes (Q5= 8.9 cfs and Q100=18.1 cfs) and Basin OS-4’s 0.5 acres (Q5=1.0and
Q100=1.9 cfs) and Basin M’s 0.83 actes (Q5=1.7 and Q100=3.4 cfs) at Design Point K and are a
combined flow of Q5=14.4 cfs and Q100=27.8 cfs. Dual 8 sump inlets are proposed at this location. From
this point, flows from this inlet will join flows from Design Point G in a proposed 42” RCP stotm sewet
(Pipe Run 5)and flow south to Pond 2A ot the CDR Design Point 13. Combined flows in this pipe
(Pipe Run 5) from Design Point K are Q5=42.3 cfs and Q100=81.7 cfs. Pond 2A is an in-line facility and
will release detained flows through a single 30” RCP culvert crossing under Muddy Pond St. into the
channel towards Detention Pond 2B. It has the following design parameters per the CDR:

Detention Pond 2A (Full Spectrum)

3.24 Ac.-ft. EURYV required

5.11 Ac.-ft. design with 4:1 max. slopes and 8 max. depth
Total In-flow: Qs =78 cfs, Qo = 167 cfs

Design Release: Qs =45 cfs, Qi =70 cfs

Max. 100 yr. WSE = 6939.03

Pond 2A will be constructed as part of this Phase 2 Development. Timing of Pond 2A depends on the
phasing of the final platting and will be detailed in the final drainage reports for each filing.

The release from Pond 2A then travels in the downstream channel towards Pond 2B.
Pond 2B has Design Point 14 from the CDR and from Phase I tributary to it and flows from Basin S’s 6.86
actes of onsite flow that flow overland and from back yatds and the pond tract. Flows from Basin S are

Q5=7.4 cfs and Q100=15.3 cfs these flows flow ovetland into Pond 2B at Design Point S.

The following Phase I basins are tributary to this facility: See the Filing 1, 2 and 3 Phase I FDR’s and the
CDR. Per the CDR: Basin B9 develops flows that travel as cutb and gutter flow towards Design Point 14
(Qs = 16 cfs and Qo = 33 cfs). At this location a single 16° Type R sump inlet will collect both the 5 yr.
and 100 yr. developed flows completely. The collected flows will then be routed via a 30” RCP in an
casterly direction ditectly into Pond 2B. Basin B10 develops flows that travel as curb and gutter flow
towards Design Point 15 (Qs = 7 cfs and Qion = 13 cfs). At this location two 14’ Type R sump inlets will
collect both the 5 yr. and 100 yt. developed flows completely. The collected flows will then be routed via a
24” RCP in a northerly direction and ditectly into Pond 2B. Basin B11 (Qs = 11 cfs and Qi = 24 cfs)
develops flows that travel as sheet and channel flow ditectly into Pond 2B — Design Point 16 (Qs = 54 cfs
and Qo = 103 cfs). This facility is again an in-line facility and will release detained flows through a single
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24” RCP culvert crossing undet Sunken Meadow Road into the channel towards Detention Pond 2C. It has
the following design parameters:

Detention Pond 2B (Full Spectrum)

0.94 Ac.-ft. EURV required

3.68 Ac.-ft. design with 4:1 max. slopes and 8’ max. depth

Total In-flow: Qs = 54.cfs, Quo = 103 cfs

Design Release: Qs = 33 cfs, Quo = 47 cfs

Max. 100 yr. WSE = 6925.48

Pond 2B will be constructed as part of this Phase 2 Development. Timing of Pond 2B depends on the
phasing of the final platting and will be detailed in the final drainage repotts for each filing.

The release from Pond 2B then travels in the downstream channel towards Pond 2C. This facility will
collect flows from the centtal‘portion of Phase 1. See the Phase 1 FDR’s and the CDR for further

information on this Pond.

Basin OS 5% 6.67 actes of overland flow flows via curb and guttet to Design Point OS5. Flows from this
basin alone are Q5=11.0 cfs and Q100=21.4 cfs. Flows from Basin OS-5 combine with overland flows
from Basin J’s 2.0 acres (Q5=4.6 cfs Q100=9.3 cfs Design Point J) and Basin OS-4’s 0.5 actes (Q5=1.0
cfs Q100=1.9 cfs Design Point OS-4) and Basin I's 2.76 actes (Q5=4.5 cfs Q100=8.8 cfs Design Point I)
and produce total combined flows of Q5=19.6 cfs and Q100=38.3 cfs at the Design Point H. It is
proposed that these flows will flow via cutb and gutter into proposed dual 14’ sump inlets and then via
proposed 36” RCP storm sewer in Pipe Run 6 to the south where they combine with flows from Basin Z’s
3.75 acres (Q5=5.8 cfs Q100=11.3 cfs), Basin V’s 3.68 actes (Q5=5.9 cfs Q100=11.5 cfs), Basin Y’s 4.31
acres (Q5=7.1 cfs Q100=13.9 cfs), Basin X’s 1.18 acres (Q5=2.6 cfs Q100=5.2 cfs), Basin W’s 2.08 acres
(Q5=3.7 cfs Q100=7.2 cfs) and basin BB’s 1.87 acres (Q5=3.4 cfs Q100=6.8 cfs) at Design Point W.
Total combined flows of Q5=26.8 cfs and Q100=52.1 cfs will be collected in two proposed 15’ sump inlets
and then combined with flows from Pipe Run 6 and put into a proposed 42” RCP storm sewer Pipe Run
7 and flow south to proposed Pond C.
Basin U’s 4.29 actes of overland flow flows via curb and gutter to Design Point U. Flows from this basin
alone are Q5=6.6 cfs and Q100=12.7 cfs. Flows from Basin T’s 1.30 acres (Q5=2.1 cfs, Q100=4.2 cfs)
combine with ovetland flows from Basin U at Design Point U for total combined flows of Q5=8.6 cfs and
Q100=16.6 cfs. Dual 6’ sump inlets are proposed at this location to collect flows. Flows ate then piped via a
proposed 30” RCP storm sewer in Pipe Run 8 to Pipe Run 7. These combined flows are Q5=36.2 and
11



Q100=70.1 and are then piped via a proposed 48 RCP storm sewer Pipe Run 9 to proposed Pond 2C.

Flows from offsite areas in Phase 1 are also tributary to Pond 2C. A temporary pond is proposed for Filing
1, 2 and 3 in Phase I. It is anticipated that Phase 2 will necessitate the final construction of Pond 2C,
however it may be best to use temporary ponds to control sediment until the entire subdivision is completed
to save on maintenance during,the construction phase and presetve the integrity of the pond. This pond

phasing will be determined with the final drainage reports that are required at the time of final plat.

Detention Pond 2C (Full Specttum)

4.50 Ac.-ft. EURV required

6.82 Ac.-ft. design with 6:1 max. slopes and 8’ max. depth
Total In-flow: Qs = 137 cfs, Qoo = 272 cfs

Design Release: Qs =43 cfs, Qo =148 cfs

Historic Release: Qs =64 cfs, Qi = 158 cfs
Concrete Riser Box elevation = 6897.40

Max. 100 yr. WSE = 6899.22

Two proposed basins that flow off of this filing and into the future Waterbury development are Basin AA
(area= 1.53 actes Q5=2.6 cfs Q100=5.2 cfs) and Basin DD (area=0.79 acres Q5=1.6 cfs Q100=3.3 cfs).
These flows will be picked up in future storm sewer and for the interim will be contained in temporary
sediment basins for erosion and velocity control and swaled to outflow. Details on these temporary basins

will be provided with the final drainage report.

CHANNEL IMPROVEMENTS

Any required channel improvements will likely be phased based on Final Platting. Channel improvement
design will also be presented with each individual Final Plat. The major channel improvements within the
FEMA 100 yr. floodplain will be in general conformance with the Gieck Ranch DBPS, thus, these
improvements will off-set any drainage fees owed. The channel improvements within the center portion of
the site (within the 100 yr. floodplain NOT tecognized by FEMA) will be designed to accommodate the
adjacent lot layouts and open space amenities yet attempt to preserve as much of the natural channel and
wetland area as possible. Please note that with the attached latest JD letter from the Cotp. of Eng. dated
May 16, 2011, the entire site has been cleared of any jurisdictional water of the U.S. Thus, the modification,
enhancement ot removal of any on-site wetlands would not requite a 404 permit. The specific areas where

the natural channels are either too shallow or incised, improvements will be provided to handle the
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developed flows and control velocities. Probable improvements in such ateas may include but not be
limited to the following: minor grade control structures, weirs, vegetation enhancements and varying
channel widths. Detailed design of these natural channel cottidots will be further presented in the final

drainage report(s).

MDDP CONFORMANCE |

This proposed PUD Development Plan, from a drainage standpoint, follows the general scheme of the
MDDP for 4-Way Ranch Phase 1, prepared by ADP, Inc., dated January 2012. The preliminary grading
design was based on the natural topography and the suggested major on-site drainage basins depicted in the
MDDP, thus the Basin nomenclature used in this report follows what was established in the MDDP.
However, based on the Development plan layout and road/open space network, this report suggests the

following differences from the MDDP schematic design:

Overall Basin B and the natural channel design
Based on the proposed road network and open space cotridors provided along the existing natural channel
through the middle portion of the project, we have incorporated two additional detention/stormwater
quality ponds (Pond 2A and 2B, in-line with this channel corridor). This design allows for further amenity
enhancement, centralizes developed flow to this corridor and utilizes the channel as a water quality feature
downstream of the release points and helps minimize the size of the downstream detention facility. Thus, -
the channel through this corridor will likely contain grade control structures in addition to the suggested

vegetation enhancement.

Full Specttum Detention
The MDDP discusses the requitement of full specttum detention for all facilities. This project continues to
propose this concept. In addition, this project has the ability on-site to provide additional water quality
features in various amenity facilities/natural channels and is 100% residential use while proposing 70+ actes
of open space. Thus, this development meets the requited water quality requitements as described in the

DCM Volume II.

DETENTION FACILITIES

All on-site detention facilities have been designed to accommodate the required full spectrum Excess Urban
Runoff Volume (EURV) as described by the Denver Urban Drainage and Flood Control District. These
facilities are proposed to be owned and maintained by the local Metro District with a private maintenance

agreement with the County. Preliminary design data for each facility is contained in the Appendix.
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Additional design information related to exact facility sizing and outlet structure design will be provided for

each facility within the final drainage report(s) on an as platted basis.

HYDROLOGIC CALCULATIONS

Hydrologic calculations wete performed using the City of Colorado Sptings/El Paso County Drainage
Criteria Manual, as revised in November 1991 and 1994. The overall drainage basin design was calculated in
the Conceptual Drainage Repott using PondPack V8i with time of concentrations estimated using SCS
procedures described in the DCM based upon the hydrologic soil type and runoff curve numbers (CN)
chart. (Table 5-4) Individual on-site developed basin design used for preliminary stotm system routing was

calculated using the Rational Method.

FLOODPLAIN STATEMENT

Portions of this site ate located within a Zone A FEMA floodplain as determined by the Flood Insurance
Rate Map (F.I.R.M.) Map Numbers 08041C 0575F, with effective date of March 17, 1997. On Match 19,
2004 a Letter of Map Revision (LOMR) was obtained to refine the floodplain in this unstudied area (See
Appendix). In areas where channel improvements are proposed or roadway crossings affect the floodplain,

a CLOMR application will be required.

DRAINAGE & BRIDGE FEES

This site lies within the Gieck Drainage Basin, which is tributary to Chico Creek. These fees will be
calculated at time of Final Platting using the impervious acteage method approved by El Paso County. The
futute Final Drainage Report(s) will utilize the following impervious acreage calculation to detesmine the

required fees.

The entite subdivision has a total area of 322 acres. Phase 2 has 78.384 acres.

The petcent imperviousness for this entire subdivision is calculated as follows:
322 Ac. / 1,000 lots = 0.32 Ac./lot

(Per El Paso County Petcent Impetvious Chart: 30%)
322 Ac. x 30% = 96.6 Impervious Ac.

14



SUMMARY
This proposed development temains consistent with the previously approved MDDP. All detention
facilities have been designed to telease at or below histotic rates. 'The proposed development will not

adversely impact surrounding developments.

PREPARED BY:

Terra Nova Engineering, Inc.

L Ducett, P.E.
President

N:/jobs/ 1715.00/word/1715pdr.doc
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e uH‘ydrologic Soil Group~Ef Paso County Area, Colorado

Hydrologic Soil Group

Hydrologlc Soll Group— Summary by Map Unit — El Paso County Arsa, Colorado {(CO626)

Map unit symbol Map unit name Rating Acres In AOI Percent of AQI

8

Blakeland loamy sand, 1109 |A 1565.7
percent slopes . ‘

3.9%

19

Columbine gravelly sandy loam, |A 2,095.1
0 to 3 percent slopes

52.1%

83

Stapleton sandy loam, 3 to 8. B 1,768.2
percent slopes

44.0%

Water . ' 3.8

0.1%

Totals for Area of Interest

4,022.9

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms,

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

100.0%

USDA  Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey

5/16/2012
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ARMY CORP. LETTER



DEPARTMENT OF THE ARMY
ALBUQUERQUE DISTRICT, CORPS OF ENGINEERS
Southern Colorado Regulatory Office
200 S. Santa Fe Avenue, Suite 301
Pueblo, Colorado 81003

May 16, 2011

REPLY T
ATTENTION OF

Regulatory Division

SUBJECT: Action No. SPA-2005-00801, FOUR-WAY RANCH Subdivision
jurisdictional determination.

Peter Martz

Land Resource Group

P.O. Box 50223

Colorado Springs, CO 80949

Dear Mr. Martz:

We received your request for a new jurisdictional dctcrmination for the Four-Way
Ranch Subdivision, We have assigned Action No. SPA-2005-00801 to this activity. To
avoid delay, please include this number in all future correspondence concerning this
project.

I reviewed this project site in accordance with Section 404 of the Clean Water Act
(CWA) and coordinated the jurisdictional determination with EPA. Under Section 404,
the Corps regulates the discharge of dredged and fill material into waters of the United
States, including wetlands. Based on your description of the site, other information
available to us, and current regulations and policy, we have determined that this site does
not contain any jurisdictional waters of the U.S.. Therefore, it will not require
Department of the Army authorization under the above laws. However, it is incumbent
upon you to remain informed of any changes in the Corps Regulatory Program
regulations and policy as they relate to your project.

You may accept or appeal this approved JD or provide new information in
accordance with the Notification of Administration Appeal Options and Process and
Request for Appeal (NAAOP-RFA). This form is available at
http://www.spa.usace.army.mil/reg/Administrative%20Appeals/appeals_process.asp. If
you elect to appeal this approved JD, you must complete Section IT (Request For Appeal
or Objections to an Initial Proffered Permit) of the form and return it to the Army




Engineer Division, South Pacific, CESPD-PDS-O, Attn: Tom Cavanaugh,
Administrative Appeal Review Ofticer, 1455 Market Street, Room 1760, San Francisco,
CA 94103-1399 within 60 days of the date of this notice. Failure to notify the Corps
within 60 days of the date of this notice means that you accept the approved JD in its
entirety and waive all rights'to appeal the approved JD.

It you have any questions concerning our regulatory program, please contact me at
719-543-6915 or by e-mail at Van.A.Truan@usace.army.mil. At your convenience,
please complete a Customer Service Survey on-line available at
http://per2 nwp.usace.army.mil/survey.htm].

Sincerely,

@ﬁ/é\

Van Truan
Chief, Southern Colorado
Regulatory Branch



DEPARTMENT OF THE ARMY
ALBUQUERQUE DISTRICT, CORPS OF ENGINEERS
Southern Colorado Regulatory Office
200 S. Santa Fe Avenue, Suite 301
Pueblo, Colorado 81003

May 16, 2011

REPLY TO
ATTENTION OF:

Regulatory Division

SUBJECT: Action No. SPA-2005-00801, FOUR-WAY RANCH Subdivision
jurisdictional determination.

Peter Martz

Land Resource Group

P.O. Box 50223

Colorado Springs, CO 80949

Dear Mr, Martz:

We reccived your request for a new jurisdictional determination for the Four-Way
Ranch Subdivision. We have assigned Action No. SPA-2005-00801 to this activity. To
avoid delay, please include this number in all future correspondence concerning this
project.

I reviewed this project site in accordance with Section 404 of the Clean Water Act
(CWA) and coordinated the jurisdictional determination with EPA. Under Section 404,
the Corps regulates the discharge of dredged and fill material into waters of the United
States, including wetlands. Based on your description of the site, other information
available to us, and current regulations and policy, we have determined that this site does
not contain any jurisdictional waters of the U.S.. Therefore, it will not require
Department of the Army authorization under the above laws, However, it is incumbent
upon you to remain informed of any changes in the Corps Regulatory Program
regulations and policy as they relate to your project.

You may accept or appeal this approved JD or provide new information in
accordance with the Notification of Administration Appeal Options and Process and
Request for Appeal (NAAOP-RFA), This form is available at
http://www.spa.usace.army.mil/reg/ Administrative%20Appeals/appeals_process.asp. If
you elect to appeal this approved JD, you must complete Section II (Request For Appeal
or Objections to an Initial Proffered Permit) of the form and return it to the Army




Engineer Division, South Pacific, CESPD-PDS-O, Attn: Tom Cavanaugh,
Administrative Appeal Review Officer, 1455 Market Street, Room 1760, San Francisco,
CA 94103-1399 within 60 days of the date of this notice. Failure to notify the Corps
within 60 days of the date of this notice means that you accept the approved JD in its
entirety and waive all rights to appéal the approved JD.

If you have any questions concerning our regulatory program, please contact e at
719-543-6915 or by e-mail at Van,A.Truan@usace.army.mil. At your convenience,
please complete a Customer Service Survey on-line available at
http:/per2.nwp.usace.army.mil/survey,him].

Sincerely,

b O T

Van Truan
Chief, Southern Colorado
Regulatory Branch
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JOB NAME:

WATERBURY - PDR

JOB NUMBER; 2359.00
DATE: 11712712
CALCULATED BY: MAW
DESIGN POINT 2
Total Flow: Qs = 9 cfs

Qioo = 19 cfs
(Assume even split of flows at lowpoint for prelim. inlet sizing)

Mux. allowable ponding depth:
(Residential street, ramp curb)

Ds 0.50 ft.
Digo = 1.00 i,

I

Std. Type R curb inlet detail:
Qi = 17(Li+1.8(W))(dmax -+ 2)*1 .85

W = 2 ft,
a=3 in.

Clogging Factor = 1.25
Li (1.25) = Length of inlet opening

Curb inlet sizing:

S-Year Event: 8 foot inlet required

100-Year Event: 6 foot inlet required

Classic Consulting




JOB NAME:

WATERBURY - PDR

JOB NUMBER; 2359.00
DATE: 11/12/12
- {CALCULATED BY: MAW
DESIGN POINT -3
Total Flow: Qs = 7 cfs
- Qioo = 14 cfs

(Assume even split of flows at lowpoint for prelim. inlet sizing)

Max. allowable ponding depth:
(Residential street, ramp curb)

I

Ds 0.50 ft.
Dygo = 1.00  ft,

Std, Type R curb inlet detail:

Curb inlet sizing:

- 5-Year Event;

100-Year Event:

Qi = 1.7(Li+1.8(W))(dmax + a)*1.85

W = 2 fi,
a=3 in.

Clogging Factor = 1.25

Li(1.25) = Lengthof inlet opening
6 foot inlet required
4 foot inlet required

Classic Consulling




JOB NAME:

WATERBURY - PDR

JOB NUMBER: 2359.00
DATE; 11/12/12
CALCULATED BY: MAW
DESIGN POINT 4
Total Flow:  Q, = 0 cfs

Q00 = 23 cfs

Max. allowable ponding depth:
(Residential street, ramp curb)

It

Dy 0.50 ft.
Do = 1.00  f,

Std. Type R curb inlet detail:
Qi = 1.7(Li+1.8(W))(dmax + a)* 85

W =2 ft,
a=73 in.

Clogging Factor = 1.25

Li(1.25) = Length of inlet opening
Curb inlet sizing:
5-Year Event: 10 foot inlet required
100-Year Event: 8 foot inlet required

Classic Consulting




JOB NAME:

WATERBURY - PDR

JOB NUMBER: 235900
DATE: 11/12/12
- ICALCULATED BY: MAW
DESIGN POINT - 6
Total Flow: Qs = 6 cfs
- Qoo = 12 cfs

(Assume even split of flows at lowpoint for prelim. inlet sizing)

Max. allowable ponding depth:
(Residential street, ramp curb)

D 0.50 ft.
Digo = 1.00 ft.

Std. Type R curb inlet detail:

Curb inlet sizing:
5-Year Event:

100-Year Event:

Qi = 1.7(Li+1.8(W))(dmax + 2)*1.85

W =2t
a =3 in.

Clogging Factor = 1.25

Li(1.25) = Lengthof inlet opening
4 foot inlet required
4 foot inlet required

Classic Consulting




JOB NAME:

WATERBURY - PDR

JOB NUMBER: 2359.00
DATE: 11/12/12
~ |CALCULATED BY: MAW
DESIGN POINT T
Total Flow: Qs = 18 cfs
Q100 = 31 ofs

(Assume even split of flows at lowpoint for prelim. inlet sizing)

Max. allowable ponding depth:
(Residential street, ramp curb)

Ds 0.50 ft.
Do = 1.00  ft.

f

Std. Type R curb inlet detail:

Curb inlet sizing:

5-Year Event:

100-Year Event:

Qi = 1.7(Li+1.8(W))(dmax + a)"1.85

W = 2 ft
a=3 in,

Clogging Factor = 1,25

Li(1.25) = Lengthof inlet opening
16 foot inlet required
12 foot inlet required

Classic Consulting




JOB NAME:

WATERBURY - PDR

JOB NUMBER; 2359.00
DATE: 11/12/12
. JCALCULATED BY: MAW
DESIGN POINT - 8
Total Flow: Qs = 3 cfs

- Qo = 7 cfs

Max. allowable ponding depth:
(Residential sireet, ramp curb)

Ds 0.50 ft.
Digo = 1.00 fi

Std. Type R curb inlet detail:
Qi = 1.7(Li+1.8(W))(dmax + a)*1.85

W = 2 ft,
a =3 in,

Clogging Factor = 1.25

Li(1.25) = Lengthof inlet opening
Curb inlet sizing:
5-Year Event: 4 foot inlet required
100-Year Event: 4 foot inlet required

Classic Consulting




JOB NAME:

WATERBURY - PDR

JOB NUMBER: 2359.00
DATE: 11/12/12
CALCULATED BY: MAW
DESIGN POINT 9
Total Flow: Qs = 5  cfs

Qo0 = 10 cfs
(Assume even split of flows at lowpoint for prelim. inlet sizing)

Max. allowable ponding depth:
(Residential street, ramp curb)

I

D; 0.50 ft,
Digo = 1.00 .

Std. Type R curb inlet detail:

Qi = L7(Li+1.8(W))(dmax + a)*1.85

Clogging Factor = 1.25
Li(1.25) = Lengthof inlet opening

Curb inlet sizing:

5-Year Event: 4 foot inlet required

100-Year Event: 4

foot inlet required

Classic Consulting




JOB NAME;

WATERBURY - PDR

JOB NUMBER: 2359.00
DATE; 11/12/12
- JCALCULATED BY: MAW
DESIGN POINT 10
Total Flow: Qs = 5 cfs
- Qoo = 11 cfs
Max. allowable ponding depth;
(Residential street, ramp curb)
D, = 050 ft.
Do = 1.00  fi.

Std. Type R curb inlet detail:

Qi = L7(Li+L8(W))(dmax + 2)*1.85

W =2 ft.

a=73

in.

Clogging Factor = 1.25

Li(125) =

Curb inlet sizing:

S-Year Event: 4

100-Year Event: 4

Length of inlet opening

foot inlet required

foot inlet required

Classic Consuylting




JOB NAME:

WATERBURY - PDR

JOB NUMBER: 2359.00
DATE: 11/12/12
CALCULATED BY: MAW
DESIGN POINT 11
Toral Flow: Qs = 9 cfs

Qioo = 19 cfs
(Assume even split of flows at lo wpoinl for prelim. inlet sizing)

Max. allowable ponding depth:
(Residential street, ramp curb)

]

D;
D100

0.50 ft.
.00 f,

il

Std. Type R curb inlet detail:
Qi = L7(Li+1.8(W))(dmax + a)*1.85

W =2 ft
a=3 in

Clogging Factor = 1.25
Li(1.25) = Lengthof inlet opening

Curb inlef sizing:

5-Year Event: 8 foot inlet required

100-Year Event: 6 foot inlet required

Classic Consulting




JOB NAME:

WATERBURY - PDR

JOB NUMBER: 2359.00
DATE: 11/12/12
CALCULATED BY: MAW
DESIGN POINT 12
Total Flow: Qs = 8 cfs

- Qioo = 16  cofs
(Assume even split of flows at lowpoint Jor prelim, inlet sizing)

Max. allowable ponding depth:
(Residential street, ramp curb)

D, 0.50 ft.
Digo = 1.00

i

Std. Type R curb inlet detail:
Qi = L.7(Li+1.8(W))(dmax + a)"1.85

W =2 ft.
a=3 in.

Clogging Factor = 1.25

Li(1.25) = Length of inlet opening
Curb inlet sizing:
3-Year Event: 6 foot inlet required
100-Year Event: 4 foot inlet required

Classic Consulting




JOB NAME: WATERBURY - PDR

JOB NUMBER: 2359.00
DATE; 11/12/12
ICALCULATED BY: MAW
DESIGN POINT 14
Total Flow: Qs = 16 cfs

Qy00 = 33 cfs

Max. allowable ponding depth:
(Residential street, ramp curb)

Ds = 0.50 ft.
Do = 1.00  f,
Std. Type R curb inlet detail:
Qi = 1.7(Li+1.8(W))(dmax + a)*1.85

W = 2 fi.
a=3 in,

Clogging Factor = 1,25

Li(1.25) = Lengthof inletopening
Curb inlet sizing:
5-Year Event: 16 foot inlet required
100-Year Event: 12 foot inlet required

Classic Consulting



JOB NAME:

WATERBURY - PDR

JOB NUMBER: 2359.00
DATE: 11/12/12
- JCALCULATED BY:; MAW
DESIGN POINT 15
Total Flow: Qs = 4 cfs
- Qoo = 7 cfs

(Assume even split of flows at lowpoint for prelim. inlet sizing)

Max., allowable ponding depth:
(Residential street, ramp curb)

i

Dy 0.50 ft.
Dyog = 1.00 i,

Std. Type R curb inlet detail:

Curb inlet sizing:

Qi = L7(Li+1.8(W))(dmax +a)*1.85

W = 2 ft,
a =3 in,

Clogging Factor = 1,25

5-Year Event:

100-Year Event:

Li(1.25) = Lengthof inlet opening
4 foot inlet required
4 foot inlet required

Classic Consulting




JOB NAME:

WATERBURY - PDR

JOB NUMBER: 2359.00
DATE: 11/12/12
GALCULATED BY: MAW
DESIGNPOINT 17
Total Flow: Qg = 6  cfs

Q100 = 13 cofs
(Assume even split of flows af lowpoint for prelim. inlef sizing)

Max. allowable ponding depth:
(Residential street, ramp curb)

Il

Ds 0.50 ft.
Do = 1.00  ft,
Std. Type R curb inlet detail:
Qi = 1.7(Li+1.8(W))(dmax + a)*1.85

W =2 fi,
a=3 in.

Clogging Factor = 1.25
Li(1.25) = Lengthof inlet opening

Curb inlef sizing:

5-Year Event: 4 foot inlet required

100-Year Event: 4

foot inlet required

Classic Consulting




JOB NAME:

WATERBURY - PDR

JOB NUMBER: 2359.00
DATE: 11712712
- JCALCULATED BY: MAW
DESIGN POINT 18
Total Flow: Qs = 4  cfs
- Qoo = 8 cfs

(Assume even split of flows at lowpoint for prelim. inlet sizing)

Max. allowable ponding depth:
(Residential street, ramp curb)

Ds = 0.50 ft,
Do = 1.00 1,

Std. Type R curb inlet detail:

Curb inlet sizing:

5-Year Event:

100-Year Event:

Qi = 1.7(Li+1.8(W))(dmax + a)"1,85

Clogging Factor = 1,25
Li(1.25) = Length of inlet opening

4 foot inlet required

4 foot inlet required

Classic Consulting




JOB NAME:

WATERBURY - PDR

JOB NUMBER: 2359.00
DATE: H/12/12
[cALCULATED BY: MAW
DESIGN POINT .19 '
Total Flow: Qs = 14 cfs
Q100 = 28 cfs

(Assume even split of flows af lowpoint for prelim. inlet sizing)

Max. allowable ponding depth:
(Residential street, ramp curb)

il

Ds 0.50 ft.
Do = 1.00 i,

Std, Type R curb inlet detail:

Curb inlet sizing:

Qi = 1.7(Li+1.8(W))(dmax + 2)"1.85

W =2f,
a=3 in

Clogging Factor = 1.25

5-Year FEvent:

100-Year Event:

Li(1.25) = Lengthof inlet opening
14 foot inlet required
10 foot inlet required

Classic Consulting




JOB NAME:

WATERBURY - PDR

JOB NUMBER: 2359.00
DATE: 11/12/12
: ﬂCALCULATED BY: MAW
DESIGN POINT 200
Total Flow: Qs = 14 cfs

- Qioo = 30 cofs
(Assuine even split of flows at lowpoint for prelim. inlet sizing)

Max. allowable ponding depth:
(Residential street, ramp curb)

Ds 0.50 ft
Dy = 1.00 1.

i

Std. Type R curb inlet detail:
Qi = 1.7(Li+1.8(W))(dmax + a)*1.85

W = 2 ft.
a=3 in,

Clogging Factor = 1,25 ,
Li(1.25) = Length of inlet opening

Curb inlet sizing:

5-Year Event: 14 foot inlet required

100-Year Event: 12 foot inlet required

Classic Consulting




JOB NAME:

WATERBURY - PDR

JOB NUMBER: 2359.00
DATE: 11/12/12
' CALCULATED BY: MAW
DESIGN POINT o2
Total Flow: Qs = 7 cfs

Qioo = 15 cfs
(Assume even split of flows at lowpoint for prelim. inlet sizing)

Max. allowable ponding depth:
(Residential street, ramp curb)

Ds 0.50 fi.
Dioo = 1.00 £,

Std. Type R curb inlet detail:
Qi = 1.7(Li+1.8(W))(dmax + a)*1.85

W =2 ft.
a=3 in,

Clogging Factor = 1.25
Li(1.25) = Lengthof inlet opening

Curb inlet sizing:

5-Year Event: 6 foot inlet required

I100-Year Event: 4

foot inlet required

Classic Consulting




JOB NAME:

WATERBURY - PDR

JOB NUMBER: 2359.00
DATE: 11712712
- JCALCULATED BY: MAW
DESIGN POINT 22
Total Flow: Qs = 5 cfs

- Qoo = 9 cfs
(Assume even split of flows at lowpoint for prelin, inlet sizing)

Max. allowable ponding depth:
(Residential street, ramp curb)
D = 050 f.
Djgo = 1.0 f,
Std. Type R curb inlet detail;
Qi = 17(Li+].8(W))(dmax + a)*1.85

W= 2 fi
a=3 in

Clogging Factor = 1.25
Li(1.25) = Lengthof inlet opening

Curb inlet sizing:

5-Year Event: 4

100-Year Event: 4

foot inlet required

foot inlet required

Classic Consulting




JOB NAME:

WATERBURY ~ PDR

JOB NUMBER: 2359.00
DATE: 11712712
~ [CALCULATED BY: MAW
DESIGN POINT 23
Total Flow: Qs = 3 ofs

‘ Q100 = 7 cfs
(Assume even split of flows at lowpoint for prelim. inlet sizing)

Max. allowable ponding depth:
(Residential street, ramp curb)

il

D, 050 fi.
D0 = 1.00  f,

Std, Type R curb inlet detail:
Qi = 1.7(Li+1.8(W))(dmax + a)*1.85

W =2 ft.
a=3 in,

Clogging Factor = 1.25
Li(1.25) = Length of inlet opening

Curb inlet sizing:

5-Year Event: 4 foot inlet required

100-Year Event: 4 foot inlet required

Classic Consulting




JOB NAME:

WATERBURY - PDR

JOB NUMBER: 2359.00
DATE: 11/12/12
- JCALCULATED BY: MAW
DESIGN POINT 24
Total Flow: Qs = 2 cfs
- Qioo = 5 cfs

(Assume even split of flows at lowpoint for prelim. inlet sizing)
Max. allowable ponding depth:
(Residential street, ramp curb)

Ds 0.50 ft,
Digo = 1.00  ft,

Std. Type R curb inlet detail:
Qi = 1.7(Li+1.8(W))dmax + a)*1.85

W =2 ft.
a =3 in,

Clogging Factor = 1.25

Li(1.25) = Length of inlet opening
Curb inlet sizing:
5-Year Event: 4 foot inlet required
100-Year Event: 4 foot inlet required

Classic Consulting




JOB NAME:

WATERBURY - PDR

JOB NUMBER: 2359.00
DATE: 11/12/12
CALCULATED BY: MAW
DESIGN POINT .25 '
Total Flow: Qs = 11 cfs
Q00 = 23 cfs

(Assume even split of flows at lowpoint for prelim. inlet sizing)

Max. allowable ponding depth:
(Residential street, ramp curb)

D;
D]OO

]

0.50 ft
1.00 f,

Std. Type R curb inlet detail:

Curb inlet sizing:
5-Year Event:

100-Year Event:

Qi = 1.7(Li+1.8(W))(dmax + a)*1.85

W =2 ft.
a =3 in.

Clogging Factor = 1.25

Li(1.25) = Lengthof inlet opening
10 foot inlet required
8 foot inlet required

Classic Consulting




JOB NAME:

WATERBURY - PDR

JOB NUMBER: 2359.00
DATE: 11/12/12
- [CALCULATED BY: MAW
DESIGN POINT 271
Total Flow: Qs = 8 cfs

- Qoo = 16 cfs
(Assume even split of flows at lowpoint for prelim. inlet sizing)

Max. allowable ponding depth:
(Residential street, ramp curb)

Ds 0.50 ft.
Digo = 1.00 ft.

Il

Std. Type R curb inlet detail:
Qi = 1.7(Li+1.8(W))(dmax + a)*1.85

W =2 ft
a=3 in

Clogging Factor = 1.25

Li(1.25) = Lengthof inlet opening
Curb inlef sizing:
5-Year Event: 6 foot inlet required
100-Year Event: 4 foot inlet required

Classic Consuliing




JOB NAME:

WATERBURY - PDR

JOB NUMBER: 2359.00
DATE: 11/12/12
. CALCULATED BY: MAW
DESIGN POINT .28 -
Total Flow: Qs = 15 cfs

Q100 = 31 cfs
(Assume even split of flows at lo wpoint for prelim. inlef sizing)

Max. allowable ponding depth:
(Residential street, ramp curb)

I

Ds 0.50 ft.
Dieo = 1.00  fi,
Std. Type R curb inlet detail:
Qi = L7(Li+1.8(W))(dmax + a)*1.85

W =2 f.
a=23 in

Clogging Factor = 1.25

- Li(1.25) = Lengthof inlet opening
Curb inlet sizing:
5-Year Event: 16 foot inlet required
100-Year Event: 12 foot inlet required

Classic Consulting




JOB NAME:

WATERBURY - PDR

JOB NUMBER: 2359.00
DATE: 11/12/12
- JCALCULATED BY: MAW
DESIGN POINT 31
Total Flow: Qs = 15 cfs
- Qoo = 31 cfs

(Assume even split of flows at lowpoini for prelim. inlef sizing)

Max. allowable ponding depth:
(Residential street, ramp curb)

Dq 0.50 ft.
Do = 1.00 £,

Std. Type R curb inlei detail:

Curb inlet sizing:

S5-Year Event:

100-Year Event:

Qi = 1.7(Li+1.8(W))(dmax + a)*1.85

W =2 fi
a=3 in

Clogging Factor = 1.25

Li(1.25) = Lengthof inlet opening
16 foot inlet required
12 foot inlet required

Classic Consulting




JOB NAME:

WATERBURY - PDR

JOB NUMBER: 2359.00
DATE: 11/12/12
. CALCULATED BY: MAW
DESIGN POINT 32 -
Total Flow: Qs = 8  ofs

Qioo = 18 off
(Assume even split of flows at lowpeint for prelim. inlet sizing)

Max. allowable ponding depth:
(Residential street, ramp curb)

Dy 0.50 f.
Do = .00 1t

i

Std. Type R curb inlet detail;
Qi = L7(Li+1.8(W))(dmax + a)*1.85

W =2 ft.
a =13 in

Clogging Factor = 1.25

Li(125) = Length of inlet opening
Curb inlet sizing:
5-Year Event: 6 foot inlet required
100-Year Event: 6 foot inlet required

Classic Consulting




JOB NAME:

WATERBURY - PDR

JOB NUMBER: 2359.00
DATE: 11/12/12
~ [CALCULATED BY: MAW
DESIGN POINT 34
Total Flow: Qs = 4 cfs
Qioo = 8 cfs

(Assume even split of flows at lowpoint for prelim. inlet sizing)

Max. allowable ponding depth:
(Residential street, ramp curb)

I

Ds 0.50 ft
Digo = 1.00 .

Std. Type R curb inlet detail:

Curb inlet sizing:

5-Year Event:

100-Year Event:

Qi = 1.7(Li+1.8(W))(dmax + a)1.85

W =2 ft

a=3 in,

Clogging Factor = 1.25

Li(1.25) = Length of inlet opening
4 foot inlet required
4 foot inlet required

Classic Consulting
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JOB NAME: WATERBURY - PDR

JOB NUMBER: 2359.00
DATE: 11/12/12
CALCULATED BY: MAW
DESIGN POINT 36
Total Flow: Qs = 7 cfs

Q100 = 15 cfs
(Assume even split of flows at lowpoint for prelim, inlet sizing)

Max. allowable ponding depth:
(Residential street, ramp curb)

D 0.50 ft.
Dioo = 1.00  ft,

Std. Type R curb inlet detail:
Qi = 1.7(Li+1.8(W))(dmax + a)*1.85

W = 2 fi.
a=3 in

Clogging Factor = 1.25
Li (1.25) = Length of inlet opening

Curb inlet sizing:

5-Year Event: 6 foot inlet required

100-Year Event: 4 foot inlet required




JOB NAME: WATERBURY - PDR

JOB NUMBER: 2359.00
DATE: 11/12/12
 JCALCULATED BY: MAW
DESIGN POINT -3
Total Flow: Qs = 8 cfs

Qoo = 16  cfs
(Assume even split of flows at lowpoint for prelim. inlet sizing)

Max. allowable ponding depth:
(Residential street, ramp curb)

Ds
DIOO

0.50 ft
1.00 1t

Il

Std. Type R curb inlet detail:
Qi = 1.7(Li+1.8(W))(dmax + a)*1.85

W =2 ft.
a=3 in,

Clogging Factor = 1.25

Li(1.25) = Lengthof inlet opening
Curb inlef sizing:
5-Year Event: 6 foot inlet required
100-Year Event: 4 foot inlet required

Classic Consulting

AN mAAAT T~ L



JOB NAME:

WATERBURY - PDR

JOB NUMBER: 2359.00
DATE: 11/12/12
CALCULATED BY: MAW
DESIGN POINT 38
Total Flow: =~ Qs = 13 cofs

Qioo = 26  cfs
(Assume even split of flows at lowpoint for prelim. inlet sizing)

Max. allowable ponding depth:
(Residential street, ramp curb)

D, 0.50 ft.
Do = 1.00 fi,

i

Std. Type R curb inlet detail:
Qi = 1.7(Li+1.8(W))(dmax + a)*1.85

W =2 ft
a =3 in.

Clogging Factor = 1.25
Li(1.25) = Lengthof inlet opening

Curb inlet sizing:

5-Year Event: 12 foot inlet required

100-Year Event: 10 foot inlet required

Classic Consulling
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JOB NAME: WATERBURY - PDR

JOB NUMBER: 235900
DATE: 11/12/12
ICALCULATED BY: MAW
DESIGN POINT 39
Total Flow: Qs = 6 cfs

‘ Qioo = 13 ofs
(Assume even split of flows at lowpoint for prelim. inlet sizing)

Max. allowable ponding depth:
(Residential street, ramp curb)

I

Ds 0.50 ft
Do = 1.00  f,
Std, Type R curb inlet detail:
Qi = L.7(Li+1.8(W))(dmax + a)*1.85

W =2 fi.
a=3 in

Clogging Factor = 1.25
Li(1.25) = Length of inlet opening

Curb inlet sizing:

5-Year Event; 4 foot inlet required

100-Year Event: 4 foot inlet required

Classic Consulting
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JOB NAME: WATERBURY - PDR

Max. allowable ponding depth:
(Residential street, ramp curb)

Ds
DIOO =

I

Std. Type R curb inlet detail:

W=2

Li(1.25) =

Curb inlet sizing:

S5-Year Event: 10

100-Year Event: 8

JOB NUMBER: 2359.00
foATE: 11/12/12
CALCULATED BY: MAW
DESIGN POINT "
" Total Flow: Qs = 11 fs
Q10 = 22 cfs

(Assume even split of flows at lowpoint for prelim. inlet sizing)

0.50 ft.
1.00 ¢,

Qi = 1.7(Li+1.8(W))(dmax + 2)*1.85

ft.

a=73 in,

Clogging Factor = 1.25

Length of inlet opening

foot inlet required

foot inlet required

Classic Consulting
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Design Procedure Form: Ex

Deslgner: Marc A. Whorton

Company: Classic Consuiting Engineers and Surveyors
Date: November 13, 2012

Project: Waterbury - PDR

Lacatlon; Pond 1

1. Basin Storage Volume
A) Effective Imperviousness of Tributary Area, /,
B) Tributary Area’s imperviousness Ratio (i = 1,/ 100 )
C) Corntributing Watershed Area

D) For Watersheds Outside of the Denver Reglon, Depth of Average dg =
Runoff Preducing Storm

Choase One
E) Design Concept .
{Select EURV whan also designing for fiood control) O Water Quality Caplure Volume (WQCV)

® Excess Urban Runoff Volume (EURY)

F) Deslign Volume (1.2 WQCV) Based on 40-hour Drain Time Voesion™ 0.451 ac-t
(Voesion = (1.0 4 (0.91 *°-1.19* i+ 0.78 * i)/ 12 * Area = 1.2)

G) For Watersheds Outside of tha Denver Region, VbesisH oTHER= ¢.440 ac-ft
Water Quality Capture Volume (WQCV) Design Volume
(Vwacy otver = (ds*(Voesian/0.43))

H) User Input of Water Quality Caplure Volums (WQCV) Design Volume Voesion user=
(Only if a diffarent WQCV Design Volume is desired)
Choose One

@ a

Os
Ocyp

1) Predominant Watershed NRCS Soil Group

J) Excess Urban Runoff Volume (EURV) Design Volume
For HSG A: EURVA = (0.1678i - 0.0104)*Area EURV= ||
For HSG B: EURV; = (0.1176i - 0.0042)*Area
For HSG C/D: EURVep = (0.1043; - 0.0031)*Area

. Basin Shapa: Length to Width Ratio
(A basin tength to width ralia of al least 2:1 will improve TSS reduction,)

. Basin Sida Slopes

A) Basin Maximum Side Slopes
(Horizontal distance per unit verticel, 4:1 o flatter prefarred)

. Infet

A) Desciibe means of providing anergy dissipation at concentreted
inflow localions:

UD-BMP v3 01 Pond 1.xls. EDB



Design Proedure F

Designer; Marc A. Whorton

Company: Classic Consulting Enginesrs and Surveyors

Date: November 13, 2012

Project: Waterbury - PDR

Location: Pond 28

1. Basin Storage Volume _
A) Effective Imperviousness of Tributary Area, I, -
B) Tributary Area's Imperviousness Ratio {i = [,/ 100 )
C) Conlributing Watershed Area

D) For Watersheds Outsida of the Denver Region, Depth of Average
Runoff Producing Storm

E) Design Concept
{Select EURV when slso dasigning for flood conteal)

F) Design Volume (1.2 WQCV) Based on 40-hour Drain Time
(Voesion = (1.0 (0.91 "~ 119 * '+ 0.78 *i) /12 * Area * 1.2)

G) For Watersheds Oulsids of the Denver Region,
Water Quality Caplure Volume (WQCV) Design Volume
(Vwacy omaer = (de(Voesian/0.43))

H) User Input of Water Quality Cepture Valume {WQCV) Design Volume
(Only f @ diiferant WQCV Design Volume is desired)

1) Predominant Watershed NRCS Soil Group

J) Excess Urban Runoff Volume (EURV) Dasign Volume
For HSG A: EURVA = (0.1878i - 0.0104)*Area
For HSG B: EURVy = (0.1176i - 0.0042)*Area
For H8G G/D: EURV,p = (0.1043} - 0.0031)*Area

Choose One
QO Water Quality Capture Volume (WQCV)
@® Bxess Urban Runoff Yolume (EURV)

Voesion™ ____ 1193 act

Voesier oTHer™ 1.165 ac-

Voesienuser™

Choose One ey

Oa
@s
Ocyp

EURV = | %, 325

. Basin Shape: Length to Width Ratio
(A basin length to width retio of at laest 2:1 will inprove TSS reduction.)

. Basln Side Slopes

A) Besin Maximum Side Slopas
(Horizontal distance per unit vertical, 4:1 or flalter preferrad)

. Injet

A) Describe means of providing energy dissipalion at concentrated
___ inflow locations: ]

UD-BMP v3 01 Pond 2A xis. ENR




Design Procedui : Extended Detention Basin (EDB)

Designer: Marc A, Whorton

Company: Classic Consulting Enginesrs and Surveyors
Date: November 13, 2012

Project: Waterbury - PDR

Location; Pond 2B

1. Basin Storage Volume
A) Effective Imperviousness of Tributary Area, |,
B) Tributary Area's Imperviousnsss Ratio (i = 1,/ 100 )
C} Conlributing Watershed Area

D) For Watersheds Qutside of the Denver Region, Depth of Average dg=
Runoft Producing Storm

Choose One

E) Design Concept _
{Select EURV when also designing for flood control) O Water Quality Capture Volume (WQCV)

® Excess Urban Runaff Volume (EURY)

F) Design Volume (1,2 WQCV) Based on 40-hour Drain Time Vbesien= 0.345 ac-t
(Vorsion ={1.0* (0,91 * - 1.19 * I+ 0.78 * ) / 12 * Area * 1.2)

G} For Watersheds Outside of the Denver Region, VbESIGN OTHER™ 0.337 ac-t
Water Quality Capture Volume (WQCV) Design Volume
{Vwncvorrer = (dg*(Voesign/0.43))

H) User Inpul of Water Quality Capture Volume (WQCV) Design Volums VDESIGN usER™
{Qnly ¥ a dilferent WQCV Design Volume is dasired)

Choose One m==mimmy
On

@8

Octo

1) Predominant Watershed NRCS Soil Group

J) Excass Urban Runoff Volume (EURV) Design Volume
For HSG A: EURVA = {0.18781 - 0.0104)*Area EURV =}
| For HSG B: EURVj = (0.1178i - 0.0042)Area
: For HSG C/D: EURVgp = {0.1043i - 0.0031)*Area

. Basin Shape: Length to Width Ratio
(A basin length to width ratio of at least 2:1 will improve TSS reduction.)

. Basin Side Sfopes

A} Basin Maximum Side Slopes
{Horizontal distance per unil vertical, 4:1 or flaller preferred)

. inlet

A) Describe means of providing energy dissipation at concentrated
_inflow locations:

UD-BMP v3 01 Pond 2R vla ENR



Design Procedure Form: Extended Detention Bain (EDB)

Designer: Marc A, Whorton

Company: Classic Consulting EngIneers and Surveyors
Date: November 13, 2012

Project: Waterbury - FDR

Location: Pond 2C

1. Basin Storage Volume
A) Effeclive Imperviousness of Tribulary Area, [
B) Tributary Area's Imperviousness Ratio (i = I,/ 100 )
C) Contributing Watershed Area

D) For Watersheds Outside of the Denver Region, Depth of Average d;=
Runoff Producing Storm

Choose One
E) Design Concept
(Select EURV when also designing for flood contral) O water Quality Capture Valume (WQCV)

@ Excess Urban Runoff Valurne (EURY)

F) Design Volume (1.2 WQCV) Based on 40-hour Drain Time Voesian™ 1.659 ac-ft
(Moesign = (1.0% (0.91*°- 1,19 * ¥+ 0.78 * i)/ 12 * Arga * 1.2)

G) For Watershads Oulside of the Denver Ragion, Vbesioh oTHER™ 1.620 ac-fl
Water Quality Caplure Volume (WQCV) Design Volume
(Vwaocvorrer = (d*(Voesionf0.43))

|

|

} ‘ H) User Input of Water Qualily Capture Volume (WQCV) Design Volume VoEsioN user=

| (Only if & differant WQCV Design Volume is desired)

Choose Ong ey
(X
@B
Oc/p

1) Predominant Watershed NRCS Soil Group

J) Excess Urban Runoff Volume (EURV} Design Volume
For HSG A: EURVA = {0,1878 - 0,0104)*Area EURV =, 4501 -
For HSG B: EURV; = (0.1178i - 0.0042)*Aree
For HSG CID: EURV¢y, = (0.1043i - 0.0031)*Area

. Basin Shape: Length to Width Ratio
{A basin length to width ralio of at least 2:1 will improve TSS reduction.)

A) Basin Maximum Side Slopes

|
7 . Basin Side Slopes
w {Horizontai distance per unit vertical, 4: or fatler prefened)

. Inlet

A) Describe meens of providing energy dissipation at concentrated
inflow locations:

UD-BMP v3 01 Pond 2C.xis, EDB 114312012 4:34 PM




Design Procedure Form: Extended Detention Basin (EDB)

Designer: Marc A. Whorton

Gompany: Classlc Consulting Engineers and Surveyors
Date: November 14, 2012

Project: Waterbury - PDR

Location: Pond 3A

Sheet 1 of 4

1. Basin Storage Volume
A) Etfective Impsrviousness of Tributary Area, |,
B) Tributary Area's Imperviousness Ratio {i = [,/ 100 )
C) Contributing Walershed Area

D) For Watersheds Outside of the Denver Region, Depth of Average.
Runoff Peoducing Storm

E) Design Concept
{Select EURV when also designing for flood controf)

F) Dasign Volume (1.2 WQCV) Based on 40-hour Draln Time
(Voesion = (1.0 * (0,91 *i°-1.19*i“+ 0.78 * i)/ 12 * Area* 1.2)

G) For Watersheds Outside of tha Denver Reglon,
Walter Quality Capture Volume (WQCV) Design Volume
(Vwacey athier = {dg"(Vorsian/0.43)) )

H) User Input of Water Quality Capture Volume (WQCV) Design Volume
{Only if a differant WQCV Design Volume is desired)

1} Predominant Watershed NRCS Soil Group

{) Excess Urban Runoff Volume (EURV) Design Volume
For HSG A: EURVA = (0.1878i - 0.0104)Area
For HSG B: EURVy = {0.1178i - 0.0042)"Area
For HSG C/D: EURVep = (0.1043i - 0.0031)*Area

[ 53.0 %
i= 0.530
Area= __ 20200 ac

dg = 0.42 in

Choose One
O Water Quality Capture Volume (WQCV)
@© Exess Urban Runalf Volume (EURV)

Vpesion™ 0605 actt

VoEsiGH OTHER= 0.591 ac-ft

Voesionuser™ _ acft
Choose Ong ===

@a
OB
Qcyp

EURY =" - 2514 ..: goft

2. Basin Shape; Length to Widlh Ratio L:W= 20 1
(A basin length to width ratio of gt isast 2:1 will improve TSS reduction.)

3. Basin Side Slopas
A) Basin Maximum Side Slopes L= 4.00 ft/f

(Hotizontal distance per unit vertical, 4:1 or flalter preferred)

4. Infet

A} Describe means of providing enerpy dissipetion at concantraled
inflow locations:

UD-BMP_v3_01 Pond 3A.xls, EDB

1111472012, 2:06 PM



eslgn Procedure Form: Extended tlo asin (EDB

Deslgner: Marc A. Whorton

Company: Classic Consulting Engineers and Surveyors

Date: November 14, 2012

Project; Waterbury - PDR

Location: Pond 3B

Sheet1of4]

1, Basin Siorage Volume
A) Effective Imperviousness of Tributary Area, [,
B) Tributary Area’s Imperviousness Ralio {i = 1,/ 100 } )
C) Contributing Walershed Area

D) For Walersheds Oulside of the Denver Region, Depth of Average
Runoff Producing Storm

E) Design Concept
{Select EURV when also designing for flood controf)

F) Design Volume (1.2 WQCV) Based on 40-hour Drain Time
(Voesion = (1.0 * (0.81 “ P~ £.19 i+ 0.78* ) / 12 * Area * 1.2)

G) For Watersheds Outside of the Denver Region,
Water Quality Capture Volume {(WQCV) Design Volume
Mwaoy omer = (do*{Voesign/0.43))

H) User Input of Water Quality Caplure Volume {WQCYV) Design Volume
(Only if a different WQCV Dasign Volume is desired)

l) Predominant Watershed NRCS Soil Group

J) Excess Urban Runcoff Volume (EURV) Dasign Volume
For HSG A: EURVA = (0,1676i - 0.0104)*Area
For HSG B: EURV, = (0.11761 - 0,0042)*Area
For HSG C/D: EURVep = {0.1043i - 0.0031)*Area

dg =

Choose One
O Water Quality Capture Volume (WQCV)
@ Excess Urban Runoff Volume (EURY)

Voesion™ _____ 0,489  acdt

Voesian oTHERS 0.478 ac-ft

Veesioh user™

Choose Ong e
Oa
@8

. Basin Shaps; Lengih to Width Ratio
{A basin fength to width ratio of at least 2:1 will improve TSS reduction.)

. Basin Side Slopes

A) Basin Maximum Skde Slopes
(Horizontal distance per unit vertical, 4:1 or flatter preferred)

. Inlet

A) Describa means of providing energy dissipation at concentrated
inflow locations:

UD-BMP v3 01 Pond 3B.xis. EDB

111142012 Qad AM



Design Procure Fo: Exteded Detion al (DB)

Sheet{ of 4
Deslgner: Marc A, Whorton
Company: Classic Consulling Eagineers and Surveyors
Date: November 14, 2012
Project: Waterbury - PDR
Location: Pond 3C

1. Basin Storage Volume
A) Effective Imperviousness of Tributary Area, i,
B) Tribulary Area’s Imperviousnass Retio (i = I,/ 100 } i=
C) Conlributing Walershed Area : Area = 25.700

D) For Watersheds Outside of the Denver Region, Depth of Average dg= 042 i
Runoff Producing Storm

Chooss One
E) Design Concept i
(Select EURV when also designing for flood control) O Water Quality Capture volume (WQCV)

© Bxcess Urban Runoff Volume (EURV)

F} Design Volume (1.2 WQCV) Based on 40-hour Drain Time VpEsign= 0.552 acf
(Vpesiay = (1.0° (0.91 * 1~ 1,19 * i+ 0.78 *i}/ 12 " Area* 1,2) - )

G) For Watersheds Outside of the Denver Region, VbEsien oTHER™ 0,539 act
Woeter Quality Caplure Volume (WQCV) Design Volume
(Vwacvoter = {da*(Voesion/0.43))

H} User input of Water Qualily Capture Volume {WQCV) Design Volume VDEstaN USERS
(Only if a different WQCV Dasign Volume is desired)

Choose One meemesmeme=

Oa

@p

Oc/p

1) Predominant Watershed NRCS Soil Group

J) Excess Urban Runctf Volume (EURV) Design Volume
» | For HSG A: EURVA = (0,1878i - 0.0104)*Area
: For HSG B: EURV; = (0.1178i - 0.0042)*Area
: For HSG C/D: EURVy, = (0.1043) - 0.0031)*Area

|

|

\’ . Basin Shape: Length to Width Ratio

| (A basin length to width ratio of at least 2:1 will improve TSS reduction.)
‘+

. Basin Skde Slopes

A) Basin Maximum Side Skopes
(Horizontal distance per unit verlical, 4:1 or flatter preferred)

. Infet

A) Dascriba means of providing energy dissipalion at concentrated
inflow locations:

UD-BMP v3 01 Pond 3C xIs. EDR 111145012 931 AM




Design Procedure

Form: Exten

Designer: Marc A, Whorton

Company: Classic Consulting Engineers and Surveyors
Date; November 14, 2012

Project: Waterbury - PDR

Location: SWQ Facility for Bagin D1

1. Basin Storage Volume
A} Effective Imperviousnass of Tributary Area, I,
B) Tributary Araa's Imperviousness Ratio (i = 1,/ 100)
C) Contributing Walershed Area

D} For Watersheds Outside of the Denvar Region, Depth of Average
Runoff Produeing Storm

E) Deskn Concept
(Select EURV when also designing for flood control)

F) Design Volume (1.2 WQCV) Based on 40-hour Drain Time
(Voesion = (1.0*(0.91 * - 119 *i°+ 0,78 *i) /12 * Area * 1.2)

G) For Watersheds Oulside of the Denver Reglon,
Waler Quallly Gaptura Volums (WQGCV) Design Volume
(Vwacvomer = (dg'(Vpesian/0.43))

H) User Input of Water Quality Capture Voluma (WQCV) Design Volume
{Only if a different WQCV Design Volume Is desired)

I} Predominant Watershed NRCS Soll Group

Jj Excess Urban Runoff Volume {EURV) Design Volume
For HSG A EURVA = (0 1876t - 0 0104)*Area
For H3G B EURV, = (0.1178i - 0 0042)*Area
For HSG CID EURV, ¢ = (0 10431 - 0 0031} Area

Area= 7600  ac

dg = 0.42 In

Choose One
@ water Qualily Caplura volume (WQCY)
O Excess Urban Runoff Volume (EURV)

Voesion® ____ 0163 ac-it

VoesiN OTHER™ 0.159 act

Voesienusen=___ aci
Choose Ona. ==a——1

Oa
©s
Ocyp

EURV = J¢

L SERELIATIS S SO

2. Basin Shape: Length to Width Ratio
(A basin lsngth to widih ratio of at least 2:1 will improve TSS reduction.)

L:W= 20 01

. Basin Side Slopas

A) Basin Maximum Skde Slopas
(Horizonte! distance per unil vertical, 4:1 or flatter preferred)

. Inlst

A) Describe means of providing energy dissipation at concentrated
inflow locations:

UD-BMP_v3_01 Basin D1.xls, EDB

11/14/2012. 11:48 AM



Design Procedure Form: Extdecl Detention Basin (EDB)

Sheet1 ofd4]
Designer: Mare A. Whorton o
Company: Classic Consulting Engineers and Surveyors
Date: November 14, 2012

Project: Waterbury - PDR

Location: SWQ Facliity for Basin D8

1. Basin Slorage Volume

A) Effeclive Imperviousness of Tribulary Ares, |,

B) Tributary Area's Imperviousness Ratio (i = L,/ 100) ‘ i=

C) Contribuling Watershed Area ' Area =

D) For Walersheds Qutside of the Denver Region, Depth of Averaga dg =
Runoff Producing Storm

Choose One
E) Design Concept : )
(Select EURV when also designing for flood conlrol) © water Quality Capture Volume (WQCV)

O Excess Urban Runoff Volume (EURV)

F) Design Volume (1.2 WQCV) Basad on 40-hour Drain Time Voesion™ 0.243 acfl
(Voesign = (1.0°(0.91 *P~1.19*F+ 078 i)/ 12 * Area * 1.2)

G) For Watersheds Ouiside of the Danver Region, VDESIGN OTHER™ 0.237
Water Quality Caplure Volume (WQCV) Design Volume
(Vwocy omver = (ds*(Voesign/0.43))

H) User Input of Water Qualily Capture Volume (WQGCV) Design Volume Voesien user®
{Only if a different WQCV Design Volume is dasired)

Choase One

Oa

®s

Ocy/p

1) Predominant Watershed NRCS Soll Group

Ji Excess Urban Runoff Valume (EURV) Desin Volime
For HSG A EURVA =0 1878: - B 3104)*Area
For HSG B: FURV,, = (0 1178i - © D042j*Area
ForHSG C/D. EURV, 5, = 10 10431 - 0 0031)*Aren

. Basin Shape: Length to Width Ratio
(A basin length to width ratio of at least 2:1 will improve TSS reduction,)

. Basin Side Skopes

A) Basin Maximum Side Slopas
(Horizonlal distance por unit veriical, 4:1 or flalter prefered)

. Intet

A) Describe means of providing energy dissipation at concentraled
inflow locations:

UD-BMP v3 01 Basin D6.xls. EDB 14140049 11440 aM



Project Summary

) POND 3C

Title ,ON SEJEQ"?

Engineer

Company

Date 11/9/2012

Notes

Bentley Systems, Inc, Haestad Methods Solution Bentley PondPack V8i

POND 3C 5YR.ppc Center [08.11.01.56]
117912012 27 Siemon Company Drive Suite 200 W Page 1 of 14

Waterlown, CT 06795 USA +1-203-755-1666



CO SPRINGS

POND 3A

Composite Outlet Structure - 1

BASIN C1-C3 & D5

D5

Table of Contents
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Modified Rational Graph, 5 years
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Subsection: Modified Rational Grand Summary

Modified Rational Method

Q = CiA * Units Conversion; Where conversion = 43560 / (12 * 3600)

5| 25700] 0538 0.333 3010  41.98 28.90|  1.156 0.381

5 4.700 0.450 0.250 3.460 7.38 5,00 0.152 0.051
Bentley Systems, Inc. Haestad Methods Solution Bentiey PondPack V8i
POND 3C 5YR.ppc Center [08.11.01.66]
11/9/2012 27 Siemon Company Drive Suite 200 W Page 2 of 14

Waterlown, CT 06795 USA +1-203.755-1666



Subsection: Master Network Summary

Catchments Summary

Post—Developeut 5
yroo . ‘
D5 Sgst-Development 5

BASIN C1-C3 & D5

Node Summary

Post-Development 5

RELEASE v

5 0.940 0.450 20.46

Pond Summary

Post-

POND3A | pevelopment 5] 1.152 0.300 41,98 (N/A) (N/A)
(IN) 5yr .
Post-
POND 3A | hevelopment 5 0.787 0.500 2005|  6,939.40 0.799
(oum 5yr ,
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

POND 3C 5YR.ppc Center [08.11.01.56)
11/9/12012 27 Siemon Company Drive Suite 200 W Page 3 of 14

Watertown, CT 06795 USA +1-203-755-1666



Subsection:

I-D-F Table

Label: CO SPRINGS

I-D-F Curve

0.167
0.250
0.333
0.417
0.500
0.583
0.667
0.750
0.833
0.917
1.000

4.100
3.460
3.010
2,680
2,420
2,210
2,040
1.900
1.780
1.670
1,580

POND 3C 5YR.ppc
11/8/2012

Bentley Systems, Inc. Haeslad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Waterlown, CT 06785 USA +1.203-755-1666

Return Event: 5 years
Storm Event: CO SPRINGS - 5 Year

Bentley PondPack V8i
[08.11.01.56)
Page 4 of 14



Subsection: Elevation-Area Volume Curve
Label: POND 3A

Return Event: 5 years
Storm Event; CO SPRINGS - 5 Year

Bentley Systems, Inc. Haestad Methods Solution
POND 3C 5YR.ppe Center
11/8/2012 27 Siemon Company Drive Suite 200 W
Watertown, CT 06705 USA +1-203-755-1666

Bentley PondPack V8i
(08.11,01.56]
Page 5 of 14



Subsection: Outlet Input Data
Label: Composite Outlet Structure - 1

Return Event: 5 years
Storm Event: CO SPRINGS - 5 Year

Requested Pond Water Surface Elevations

Minimum (Headwater) 6,936.00 ft
Increment (Headwater) 0.50 ft

Maximum (Headwater) 6,942.00 ft

~ Outlet Connectivity

il

e

Culvert - 1
™
™

Forward
Forward
Forward

Riser - 1
Culvert - 1
Orifice - 1
Tailwater

Inlet Box
Culvert-Circular
Orifice-Circular
Tailwater Settings

6,942.,00
6,942.00
6,942,00

(N/A) |

Bentley Systems, Inc. Haestad Methods Solution
POND 3C 5YR.ppc Center
11/9/2012 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56)
Page 6 of 14



Subsection: Outlet Input Data
Label: Composite Outlet Structure - 1

Return Event: 5 years
Storm Event: CO SPRINGS - 5 Year

Structure 1D: Culvert - 1
Structure Type: Culvert-Circular

Number of Barrels i
Diameter - 36.01In
Length - 50.00 ft
Length (Computed Barrel) 50.01 ft
Slope (Computed) 0.020 ft/ft
Outlet Control Data
Manning's n 0.013
Ke 0.200
Kb 0.007
Kr 0.000
Convergence Tolerance 0.00 ft
inlet Control Data
Equation Form Form 1
K 0.0045
M 2,0000
C 0.0317
Y 0.6900
T1 ratio (HW/D) 1.085
T2 ratio (HW/D) 1.187
Slope Correction Factor -0.500
Use unsubmerged inlet control 0 equation below T1
elevation.
Use submerged inlet control 0 equation above T2
elevation
In transition zone between unsubmerged and submerged
intet control,
interpolate between flows at T1 & T2...
T1 Elevation 6,925,26 ft T1 Flow 42.85 ft3/s
T2 Elevatlon 6,925,56 ft T2 Flow 48.97 ft3/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 3C 5YR.ppe Center [08.11.01.56)
1118/2012 27 Slemon Company Drive Suite 200 W Page 7 of 14

Watertown, CT 06795 USA +1-203-755-1686



Subsection: Outlet Input Data
Label: Composite Outlet Structure - 1

POND 3C 5YR.ppc
11/6/2012

Return Event: 5 years

Storm Event: CO SPRINGS - 5 Year

Structure ID: Riser -1
Structure Type: Inlet Box

Number of Openings 1
Elevation . ¢ 6,938.00 ft
Orifice Area 10.2 ft2
Orifice Coefficient 0.600
Weir Length 4.00 ft
Weir Coefficient 3.00 (ft~0.5)/s
K Reverse 1.000
Manning's n 0.000
Kev, Charged Riser 0.000
Weir Submergence False
Orifice H to crest False
Structure ID: Orifice - 1
Structure Type: Orifice-Circular
Number of Openings 5
Elevation 6,936.00 ft
Orifice Diameter 0.3in
Orifice Coefficient 0.600
Structure ID: TW
Structure Type: TW Setup, DS Channel
Tailwater Type Free Outfall
Convergence Tolerances
Maxirmum Iterations 30
Tailwater Tolerance
(Minimum) 0.04 1t
Tailwater Tolerance
(Maximum) 0.50 ft
Headwater Tolerance
{Minimum) 0.04 ft
Headwater Tolerance
(Maximum) 0.50 ft
Flow Tolerance (Minimum) 0.001 ft3/s
Flow Tolerance (Maximum) 10.000 ft3/s

Bentley Systems, Inc. Haestad Methods Sclution

27 Slemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1.203-755-1666

Bentley PondPack V8i
[08.11.01.56)
Page 8 of 14



Subsection: Individual Outlet Curves Return Event: 5 years
Label: Composite Outlet Structure - 1 Storm Event: CO SPRINGS - 5 Year

RATING TABLE FOR ONE QUTLET TYPE
Structure ID = Culvert - 1 (Culvert-Circular)

‘Mannings open channel maximum ;abacity: 101.46 ft3/s
Upstream ID = Riser- 1 (Inlet Box)
Downstream ID = Tailwater (Pond Outfall)

6,936.00 0.00 0.00] 0.00 Free Outfall 0.00 0.00 (N/A) 0.00
6,936.50 0.00 0,00 | 0.00 Free QOutfall 0.00 0.00 (N/A) 0.00
6,937.00 0.00 0.00 } 0.00 Free Qutfall 0.00 0.00 (N/A) 0.00
6,937.50 0.00 0.00 0.00 Free Qutfall 0.00 0.00 (N/A) 0.00
6,938.00 000 0.00 | 0.00 Free Qutfall 0.00 0.00 (N/A) 0.00
6,938,50 4.24 6,922.91 | Free Outfall | Free Outfall 0.00 0.00 (N/A) 0.00
6,939.00 12.00 6,923.59 | Free Outfall | Free Outfall 0.00 0.00 {N/A) 0.00
6,939.50 22.05 6,924.22 | Free Outfall | Free Outfall ' 0.00 0.00 {N/A) 0.00
6,940.00 33.%4 6,924.87 | Free Outfall | Free Outfall 0.00 0.00 (N/A) 0.00
6,940.50 47.43 6,925.55 | Free Outfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,941,00 62.35 6,926.51 | Free Outfall | Free Outfall 0.00 0.01 (N/A) 0.00
6,941.50 78.58 6,927.96 | Free Outfall | Free Qutfall 0,00 0.01 (N/A) 0.00
6,942.00 96,00 6,929.89 | Free Qutfall | Free Outfall 0.00 0.00 (N/A) 0.00
-

WS below an invert; no flow,

W5 below an invert; no flow,

WS below an invert; no flow,

WS below an Invert; no flow,

WS below an invert; no flow.
CRIT.DEPTH CONTROL Vh= .226ft
Der= ,644ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .406ft
Der= 1,100ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh=: ,594ft
Dcr= 1,510ft CRIT,.DEPTH Hev= ,00ft
CRIT.DEPTH CONTROL Vh= .811ft
Dcr= 1,892ft CRIT.DEPTH Hev=,00ft
CRIT.DEPTH CONTROL Vh= 1.088ft
Dcr= 2,243ft CRIT.DEPTH Hev= .00ft
INLET CONTROL,.. 5ubmerged; HW
=4,51

INLET CONTROL... Submerged: HW
=5.96

INLET CONTROL... Submerged: HW
=7,89

Bentley Systems, Inc. Haestad Methods Solution Benlley PondPack V8i

POND 3C 5YR,ppc Center [08.11,01.56]

111012012 27 Siemon Company Drive Suite 200 W Page 9 of 14
Waterfown, CT 06795 USA +1-203-755-1666



Subsection: Individual Outlet Curves Return Event: 5 years
Label: - Composite Outlet Structure - 1 Storm Event: CO SPRINGS - 5 Year

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Riser- 1 (Inlet Box)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert - 1 (Culvert-Circular)

693600 000]  0.00]0.00 0.00 000|000 A 000

6,936.50 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,937.00 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,937.50 0.00 0.00 { 0.00 0.00 0.00 0.00 (N/A) 0.00
6,938.00 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,938.50 424} 6,938.50 | Free Outfall | 6,92291 0.00 0.00 (N/A) 0.00
6,939.00 12,00 6,939.00 | Free Outfall | 6,923.59 0.00 0.00 (N/A) 0.00
6,939.50 22.05 6,939.50 | Free Outfall | 6,924.22 0.00 0.00 (N/A) 0.00
6,940.00 33.94 6,940.00 | Free Outfall | 6,924.87 0.00 0.00 (N/A) 0.00
6,940.50 47.43 6,940.50 { Free Outfall | 6,925.55 0.00 0.00 (N/A) 0,00
6,941.00 62.35 6,941.00 | Free Outfall | 6,926.51 0.00 0.00 (N/A) 0.00
6,941.50 78,57 6,941.50 | Free Outfall [ 6,927.96 0.00 0.00 (N/A) 0.00

Free Outfall | 6,929.89 0.00 0.00 (N/A) 0.00

6,942.00 96.00 6,942.00

| M Seowobu S——e SE— A

WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow,
WS below an invert; no flow,
WS below an invert; no flow.
Weir: H =0.5ft
Weir: H =1t
Weir: H =1.5ft
Weir: H =2ft
Weir: H =2.5ft
Weir: H =3ft
Weir: H =3.5ft
Weir: H =4ft

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

POND 3C 5YR.ppc Center [08.11.01.56)

11/8/2012 27 Siemon Company Drive Suite 200 W Page 10 of 14
Watertown, CT 06705 USA +1-203-755-1666



Subsection: Individual Qutlet Curves Return Event: 5 years
Label: Composite Outlet Structure - 1 Storm Event: CO SPRINGS - 5 Year

RATING TABLE FOR ONE QUTLET TYPE
Structure ID = Orifice - 1 (Orifice-Circular)

Upstream ID = (Pond Water Surface),
Downstream ID = Tallwater (Pond Qutfall)

6,936.00 0.00 (N/A) 0.00
6,936.50 0.01 (N/A) 0.00
6,937.00 0.01 (N/A) 0.00
6,937.50 0.01 (N/A) 0.00
6,938.00 0.01 (N/A) 0.00
6,938.50 0.01 (N/A) 0.00
6,939,00 | 0.01 (N/A) 0.00
6,939,50 0.02 (N/A) 0.00
6,940.00 0.02 (N/A) 0.00
6,940.50 0.02 (N/A) 0,00
6,941.00 0.02 (N/A) 0.00
6,941.50 0.02 (N/A) 0.00
6,942.00 0.02 (N/A) 0,00

- ot e
WS below an invert; no flow.
H =.49

H =.99

H=1.49

H =1.99

H=2.49

H=2,99

H =3.49

H =3.99

H =4.49

H=4.99

H =5.49

H =5.99

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

POND 3C 5YR.ppc Center [08.11.01.56)

11/8/2012 27 Siemon Company Drive Suite 200 W Page 11 of 14
Watertown, CT 06785 USA +1-203-755-1666
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Subsection: Modified Rational Graph

Label: BASIN C1-C3 & D5

Return Event: 5 years

Storm Event: CO SPRINGS - 5 Year

Method Type

Time of Duration (Modified
Rational, Critical)

Method T
0.333 hours

Flow

No
%

Time

[1] [2] .,

Time of Concentration Time of Duration {Modified

(Modified Rational, Composite) 0.280 hours Rational, Critical) 0.333 hours
Intensity (Modified Rational, . Intensity {Modified Rational, .
Peak) 3.298 in/h \ Critical) 3.010 in/h
Flow (Modifled Rational, Peak) 46.00 ft3/s Flow (Modified Rational, 41.98 f3/s

Critical) )

(31

First Qutflow Breakpoint

{Modified Rational, Method 0.421 hours

n

Flow (Modifled Rational,

Allowable) 28.90 ft3/s
(4] (8]

Second Outflow Breakpoint Storage (Modified Rational, g
(Modified Rational) 0.384 hours  Ectimated) 0.381 acft
Flow (Modified Rational,

Allowable) 26.90 /s

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

POND 3C 5YR.ppc
11/9/2012

Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

(08.11.01.56]
Page 12 of 14



Subsection: Modified Rational Graph Return Event: 5 years

Label: D5 Storm Event: CO SPRINGS - 5 Year
Method Type Method T
Time of Duration (Modified
Rational, Critical) ‘ 0'250, hours
4 ' Notto

Scale

Flow

i

Time

(1] ‘ {2
Time of Duration (Modified

Time of Concentration

(Modified Rational, Composite) 0.218 hours Rational, Critical) 0.250 hours
Intensity (Modified Rational, . . Intensity (Modified Rational, ;
Peak) 3.706 in/h Critical) 3.460 in/h
Flow (Modified Rational, Peak) 7.90 ft3/s quv.v (Modified Rational, 7.38 ft3/s
Critical)
(3]
First Outflow Breakpoint
(Modified Rational, Method 0.320 hours
m
Flow (Modified Rational,
Allowable) 500 fié/s
[4) 5]
Second Outflow Breakpoint Storage (Modified Rational, .
(Modified Rational) 0.298 hours  Eqtimated) 0.051 ac-ft
Flow (Modified Rational,
Allowable) >.00 f/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V6i
POND 3C 5YR.ppc Center [08.11.01.66)
11/9/2012 27 Siemon Company Drive Suite 200 W Page 13 of 14

Watertown, CT 08795 USA +1-203-755-1666
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Bentley Systems, Inc. Haestad Methods Solution
POND 3C 5YR.ppc Center
11/8/2012 27 Siemon Company Drive Suite 200 W
Waterlown, CT 06795 USA +1-203-7565-1666

Bentley PondPack V8i
[08.11.01.56]
Page 14 of 14



Project Summary

. POND 3C 100
Title YEAR EVENT
Engineer
Company
Date 11/9/2012°
Notes

POND 3C 100YR.ppc
11/9/2012

Bentley Systems, inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
{08.11.01.58)
Page 1 0f 14



CO SPRINGS

POND 3A

Composite Outlet Structure - 1

BASIN C1-C3 & DS

D5

Table of Contents

Modified Rational Grand Summary
Master Network Summary

I-D-F Table; 100 years

‘Elevation-Area Volume Curve, 100 years

Outlet Input Data, 100 years

Individual Outlet Curves, 100 years

Modified Rational Graph, 100 years

Modified Rational Graph, 100 years

12

13



Subsection: Modified Rational Grand Summary

Modified Rational Method

Q = CiA * Units Conversion; Where conversion = 43560 / (12 * 3600)

ey

v

Bentley Systems, Inc. Haestad Methods Solution
POND 3C 100YR.ppc Center
11/8/2012 27 Siemen Company Drive Suite 200 W
Watertown, CT 06785 USA +1-203-755-1686

Bentley PondPack V8i
{08.11.01.56]
Page 2 of 14



Subsection: Master Network Summary

Catchments Summary

BASIN Ci-C3 & D5 Post-Development

100 yr
Post-Development

D5

Node Summary

Post-Development 100 2.400 0.400 57.99

» RELEASE 100 yr

Pond Summary

: Post-
FOND 3| Development 100 . 2,433 0.300 88.65 (N/A) (/A
(IN) ‘
100 yr
Post-
POND3A | pevelopment 100 2,068 0.450 5460 |  6,940.74 1.327
(ouT)
_ 100 yr
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack v8i
POND 3C 100YR.ppc Center [08.11.01.58]
11/8/2012 27 Siemon Company Drive Suile 200 W Page 3 of 14

Watertown, CT 06795 USA +1-203-755-1666



Subsection: I-D-F Table Return Event: 100 years
Label: CO SPRINGS Storm Event: CO SPRINGS - 100 Year

I-D-F Curve

0.167 ©7.290

0.250 6,160

0.333 5.360

0.417 4,770

0.500 4,310

0.583 3,940

0.667 3.630

0.750 3.380

0.833 3.160

0.917 2.980

1.000 2,810
Bentley Systems, Inc. Haestad Melhods Solution Benlley PondPack V8i
PCND 3C 100YR.ppc Center [08.11.01.58)
11192012 27 Siemon Company Drive Suite 200 W Page 4 of 14

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Elevation-Area Volume Curve

Return Event: 100 years

Label: POND 3A Storm Event: CO SPRINGS - 100 Year

6,936.00 0.0] - oid0| 0.000 0000 0.000

6,938.00 0.0] - 0,250 0.577 0.385 0.385

6,940,00 - 0.0 0.390 0.952 0.635 1.020

6,942.00 0.0 0.540 1.389 0.926 1.946
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 3C 100YR.ppt Center [08.11.01.56]
11/9/2012 27 Siemon Company Drive Suite 200 W Page 5 of 14

Watertown, CT 08795 USA +1-203-755-1668



Subsection: Outlet Input Data
Label: Composite Outlet Structure - 1

Return Event: 100 years
Storm Event: CO SPRINGS - 100 Year

Requested Pond Water Surface Elevations

Minimum (Headwater) 6,936.00 ft

Increment.(Headwater) 0.50 ft

Maximum (Headwater) 6,942.00 ft
Outlet Connectivity

Inlet ox iser -1
Culvert-Circular Culvert- 1
Orifice-Circular Orifice - 1

| Tailwater Settings | Tallwater

S

Forward
Forward

My

Forwa rd

Culvert-1
™
™

Bentley Systems, Inc. Haestad Methods Solution

POND 3C 100YR.ppc

Center

11/8/2012 27 Siemon Company Drive Suite 200 W
Waterlown, CT 06795 USA +1-203-755-1666

Bentley PondPack V6i
[08.11.01.56]
Page 6 of 14



Subsection: Outiet Input Data
Label: Composite Outlet Structure - 1

Return Event: 100 years
Storm Event; CO SPRINGS - 100 Year

Structure {D; Culvert - 1
Structure Type: Culvert-Circular

Number of Barrels
Diameter -

Length . ,

Length (Computed Barrel)
Slope (Computed)

1
36.0in
50.00 ft
50.01 ft
0.020 ft/ft

Outlet Control Data

Manning's n

Ke

Kb

Kr

Convergence Tolerance

0.013
0.200
0.007
0.000
0.00 ft

Inlet Control Data

Equation Form

K

M

C

Y

T1 ratio (HW/D)

T2 ratio (HW/D}

Slope Correction Factor

Form 1
0.0045
2.0000
0.0317
0.6900

1.085

1.187
-0,500

Use unsubmerged inlet contro! 0 equation below T1

elevation,

Use submerged inlet control 0 equation above T2

elevation

In transition zone between unsubmerged and submerged

intet control,
interpolate between flows at T1 & T2...
T1 Elevation 6,925,26 ft T1 Flow 42.85 ft3/s
T2 Elevation 6,925,56 ft T2 Flow 48.97 ft3/s
Bentley Systems, Inc, Haestad Methods Solution Bentley PondPack V8i
POND 3C 100YR.ppc Center [08.11.01.56)
11/6/2012 27 Siemon Company Drive Suite 200 W Page 7 of 14

Watertown, CT 06795 USA +1-203-766-1666



Subsection: Outlet Input Data
Label: Composite Outlet Structure - 1

POND 3C 100YR.ppc
11/9/2012

Return Event: 100 years
Storm Event: CO SPRINGS - 100 Year

Structure ID: Riser -1
Structure Type: Inlet Box

Number of Openings, 1
Elevation 6,938.00 ft
Orifice Area 10.2 ft2
Orifice Coefficient 0.600
Weir Length 4,00 ft
Welr Coefficient 3.00 (ft~0.5)/s
K Reverse 1.000
Manning's n 0.000
Kev, Charged Riser 0.000
Weir Submergence False
Qrifice H to crest False
Structure ID: Orifice - 1
Structure Type: Orifice-Circular
Number of Openings 5
Elevation - 6,936.00 ft
Orifice Diarneter 0.3in
Orifice Coefficient 0.600
Structure ID; TW
Structure Type: TW Setup, DS Channel
Tallwater Type Free Qutfali
Convergence Tolerances
Maximum Iterations 30
Tailwater Tolerance
(Minimum) 0.01 ft
Tallwater Tolerance
(Maximum) 0.50 ft
Headwater Tolerance
(Minimum) 0.01 ft
Headwater Tolerance
(Maximum) 0.50 ft
Flow Tolerance (Minimum) 0.001 ft3/s
Flow Tolerance (Maximum) 10,000 ft3/s

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06785 USA +1-203-755-1668

Bentley PondPack V8i

[08.11.01.58]
Page 8 of 14



Subsection: Individual Outlet Curves

Label: Composite Outlet Structure - 1

RATING TABLE FOR ONE OUTLET TYPE

Structure ID = Culvert - 1 {Culvert-

Circular)

Mannings open channel maximum cap'acity; 101.46 ft3/s
Upstream ID = Riser-1 (Inlet Box)
Downstream ID = Tailwater (Pond Outfall)

Return Event: 100 years

Storm Event: CO SPRINGS - 100 Year

6,936.00 0.00 0.00 | 0.00 Free Qutfall 0.00 0.00 (N/A) 0.00
6,936.50 0.00 0.00 | 0.00 Free Qutfall 0.00 0.00 (N/A) 0.00
6,937.00 0.00 0.00 | 0.00 Free Qutfall 0.00 0.00 (N/A) 0.00
6,937.50 0.00 0.00 | 0.00 Free Qutfall 0.00 0.00 (N/A) 0.00
6,938.00 0.00 " 0.00|0.00 Free Qutfall 0.00 0.00 (N/A) 0.00
6,938.50 4,24 6,922.91 | Free Qutfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,939.00 12.00 6,923.59 { Free Qutfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,939,50 22.05 6,924.22 | Free Qutfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,940,00 33.94 6,924.87 | Free Outfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,940.50 47.43 6,925.55 | Free Outfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,941.00 62.35 6,926.51 | Free Qutfall | Free Qutfall 0.00 0.01 (N/A) 0.00
6,941.50 78.58 6,927.96 | Free Qutfall | Free Qutfall 0.00 0.01 (N/A) 0.00
6,942.00 96.00 6,529.89 | Free Qutfall | Free Qutfall 0.00 0.00 (N/A) 0.00
WS below an invert; no flow.
WS below an invert; no flow,
WS below an invert; no flow,
WS below an invert; no flow,
WS below an invert; no flow.
CRIT.DEPTH CONTROL Vh= ,226ft
Dcr= .644ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .406ft
Dcr= 1.100ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= ,594ft
Der= 1.510ft  CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= ,811ft
Dcr= 1.892ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= 1.088ft
Der= 2.243ft  CRIT.DEPTH Hev=.00ft
INLET CONTROL... Submerged: HW
=4,51
INLET CONTRCL... Submerged: HW
=596
INLET CONTROL... Submerged; HW
=7.89
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 3C 100YR ppc Center [08.11.01.56)
11/9/2012 27 Siermnon Company Drive Suite 200 W Page 9 of 14

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Individual Outlet Curves
Label: Composite Outlet Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Riser - 1 (Inlet Box)

Upstream ID =

{Pond Water Surface)

Downstream ID = Culvert - 1 (Culvert-Circular)

Welr: H =0,5ft
Weir: H =1ft
Weir: H =1.5ft
Weir: H =2ft
Weir: H =2.5ft
Weir: H =3ft
Weir: H =3.5ft
Weir: H =4ft

WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow,
WS below an invert; no flow.

Return Event: 100 years
Storm Event: CO SPRINGS - 100 Year

POND 3G 100YR.ppc
11/0/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W

Waterlown, CT 06705 USA +1-203-755-1666

6,936.00 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,936.50 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,937.00 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,937,50 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,938,00 0.00 . 0.00]0.00 0.00 0.00 0.00 (N/A) 0.00
6,938,50 4,24 6,938.50 | Free Outfall |6,922.91 0.00 0.00 (N/A) 0.00
6,939,00 12,00 6,939.00 | Free Qutfall |6,923.59 0.00 0.00 (N/A) 0.00
6,939.50 22,05 6,939.50 | Free Outfall |6,924.22 0.00 0.00 (N/A) 0.00
6,940.00 33.94 6,940.00 | Free Outfall | 6,924.87 0.00 0.00 (N/A) 0.00
6,940.50 47.43 6,940.50 | Free Qutfall | 6,925.55 0.00 0.00 (N/A) 0.00
6,941.00 62.35 6,941.00 | Free Outfall |6,926.51 0.00 0.00 (N/A) 0.00
6,941.50 78.57 6,941.50 | Free Outfall |6,927.96 0.00 0.00 (N/A) 0.00
6,942.00 96.00 6,942.00 | Free Outfall | 6,929.89 0.00 0,00 (N/A) 0.00
=

Bentley PondPack V8i

[08.11.01.586)
Page 10 of 14



Subsection: Individual Outlet Curves Return Event: 100 years
Label: Composite Outlet Structure - 1 Storm Event: CO SPRINGS - 100 Year

RATING TABLE FOR ONE OUTLET TYPE
~ Structure ID = Orifice - 1 (Orlifice-Circular)

Upstream ID = (Pond Water Surface)
Downstream ID = Tallwater (Pond Outfali)

6,936.00 0.00 (N/A) 0,00
6,936.50 0.01 (N/A) 0,00
6,937.00 0.01 (N/A) 0.00
6,937.50 0.01 (N/A) 0.00
6,938.00 0.01 (N/A) 0.00
6,938.50 0.01 (N/A) 0.00
6,939,00 0.01 (N/A) 0.00
6,939.50 | 0.02 (N/A) 0.00
6,940.00 0.02 (N/A) 0.00
6,940.50 0.02 (N/A) 0.00
6,941.00 0.02 (N/A) 0.00
6,941.50 0.02 (N/A) 0.00

6,942.00 0.02 (N/A) 0.00

e o

WS below an invert; no flow.
H=.49
H=.99"
H=1.49
H=1,89
H=2.49
H=2,99
H=3.49
H=3.99
H =4.49
H =4.99
H =5.49
H =5.99

Bentley Systems, Inc, Haestad Methods Solution Benlley PondPack V8i

POND 3C 100YR.ppc Center [08.11.01.56]

11/8/2012 27 Siemon Company Drive Suite 200 W Page 11 of 14
Watertown, CT 06795 USA +1-203-755-1666



Subsection: Modified Rational Graph Return Event: 100 years

Label: BASIN C1-C3 & D5 Storm Event: CO SPRINGS - 100 Year
Method Type Method T
Time of Duration (Modified
Rational, Critical) 0.333 hours
A Notio

b

Time

[1) [2] A_
Time of Duration (Modified

Time of Concentration

(Modifled Rational, Composite) %280 howrs  Rational, Criticaf) 0.333 hours
Intensity (Modified Rational, : . Intensity (Modified Rational, .
Peak) 5.872 in/h Critical) 5.360 in/h
Flow (Modified Rational, Peak) 97.11 fi3/s Flow (Modified Ratlonal, 88.65 ft3/s
Critical) )
(3]
First Qutflow Breakpoint
(Modifled Rational, Method 0.386 hours
)
Flow (Modified Rational, 3
Allowable) 72.05 fefs
(4] (5]
Second Qutflow Breakpoint Storage (Modifted Rational, g
(Modified Rational) 0.352 hours  Eqtimated) 0.516 acft
Flow (Modified Rational, 3
Allowable) 72,05 fe/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 3C 100YR.ppc Center [08.11,01.56)
11/9/2012 27 Siemon Company Drive Suite 200 W Page 12 of 14

waleriown, CT 068795 USA +1-203-755-1866



Subsection: Modified Rational Graph

Return Event: 100 years

Label: D5 Storm Event: CO SPRINGS - 100 Year
Method Type Method T
Time of Duration (Modified
Rational, Critical) 0.250 hours
FA Notto
Scale
A
%
%
/ AN
Flow i Y

Time

[

(2]

Time of Concentration

Time of Duration (Modified

Watertown, CT 06795 USA +1-203-755-1668

| (Modified Rational, Composite) %218 hours  pational, Critical) 0.250 hours
“ Intensity (Modified Rational, Intensity (Modified Rational, ;
| Peak) 6.594 in/h Critical) 6.160 in/h
‘ Flow (Modified Ratlonal, Peak) 17.19 ft3/s Flow (Modified Rational, 16.06 f3/s
l Critical) )
|
i [3]
‘ First Outflow Breakpoint
| (Modified Rational, Method 0.264 hours
; L),
| Flow (Modified Rational,
| Allowable) 15.00 fi3/s
[4] [5]
Second Outflow Breakpoint Storage (Modified Ratlonal, )
(Modified Rational) 0.246 hours  Eqtimated) 0.030 acft
Flow (Medified Rational,
Allowable) 15.00 fte/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 3C 100YR.ppc Center {08.11,01.56)
11/9/2012 27 Siemon Company Drive Sulte 200 W Page 13 of 14
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11/9/2012 27 Siemon Company Drive Suite 200 W
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Bentley PondPack V8
[08.11.01.56]
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Project Summary

] POND 2A, 2B, 2C,
Title 5 YEAR EVENT
Engineer
Company
Date 8/15/2012
Notes
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 2-6YR alt 10-18-12.ppc Cenler [08,11.01.56)
11/9/2012 . 27 Siemon Company Drive Suite 200 W Page 1 of 36

Watertown, CT 06795 USA +1.203-755-1666
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Subsection: Modifled Rational Grand Summary

Modified Rational Method

Q = CiA * Units Conversion; Where conversion = 43560 / (12 * 3600)

Bentley Systems, In¢c. Haestad Methods Solution
POND 2-5YR alt 10-18-12.ppc : Center
11/8/2012 27 Siemon Company Drive Suite 200 W
Waterlown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56)
Page 2 of 35



Subsection: Master Network Summary

Catchments Summary

BASIN B-22-05-8 Sggﬁee“’pem > 5 o] 0.250

BASIN B1-B8 ;g;:'oe"e'”me“t > 5 3.317 0.400 80.26
BASIN B12-B14 ;g;ﬁ‘De"eume"t > 5 0.718 0.250 22.65
BASIN B16-B21 52;‘:'Deve’°pme”t > 5 2,037 0.300 74.18
BASIN B9-B11 5g:$'0e"e'°p"‘e"t > 5 0.738 0.250 23.33

Node Summary

b
il

=

5 6.268 0.600 43.23

' Pselopmn 5

7 RELEASE year

Pond Summary

.

Watertown, CT 06795 USA +1-203-755-1666

Post-
Z?\B'D 2A 1 Development 5 3.317 0.400 80.26 (N/A) (N/A)
5 year
Post-
POND 2A | pyovelopment 5 3,265 0.650 44.83 6,935.32 1,706
(oum 5
year
Post-
POND2B | hovelopment 5 4,003 0.450 54,30 (N/A) (N/A)
(IN) 5
| year
|
| Post-
| POND2B | 1y velopment 5 3.967 0.950 32,82 6,921.80 1.359
©um 5 year
ponp2c | Post
(IN) Development 5 7.738 0.350 137.24 (N/A) (N/A)
5 year
Post-
POND 2C | o velopment 5 6.268 0.600 43.23| 689735 3,697
(ouT) 5
year
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 2-5YR alt 10-18-12.ppc Center [08.11.01.56}
11/8/2012 27 Siemon Company Drive Suite 200 W Page 3 of 35



Subsection: I-D-F Table Return Event: 5 years
Label: CO SPRINGS Storm Event: CO SPRINGS - 5 Year

I-D-F Curve

0.167 .. 4,100

0,250 3.460

0.333 3.010

0.417 2.680

0.500 2.420

0.583 2.210

0.667 2.040

0.750 1,900

0.833 1.780

0.917 1.670

1.000 1.580
Bentley Systems, Inc. Haestad Methods Solution Benlley PondPack V8i
POND 2-5YR alt 10-18-12.ppc Center [08.11.01.56}
11/9/2012 27 Siemon Company Drive Suite 200 W Page 4 of 35

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Elevation-Area Volume Curve Return Event: 5 years
Label: POND 2A Storm Event; CO SPRINGS - 5 Year

i o

6,930.00
6,932.00
6,934.00
6,936.00
6,938.00
6,940.00

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack Vai
POND 2-5YR alt 10-18-12.ppc Center [08.11.01.56)
11/8/2012 27 Siemon Company Drive Suite 200 W Page 5 of 35

Watertown, CT 06795 USA +1.203-755-1666



Subsection: Elevation-Area Volume Curve

Label: POND 2B

Return Event: S years
Storm Event: CO SPRINGS - 5 Year

0.000 .

0,000

6,916.00 0.0 0.010
6,918.00 0.0 © 0.190 0.244 0.162 0.162
6,920.00 0.0, 0.330 0.770 0.514 0.676
6,922.00 0.0 0.440 1.151 0.767 1.443
6,924.00 0.0 0.560 1.496 0.998 2.441
6,926.00 0.0 0.680 1,857 1,238 3,679
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 2-5YR ait 10-18-12.ppc Center [08.11.01.66})
11/0/2012 27 Siemon Company Drive Suite 200 W Page 6 of 35

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Elevation-Area Volume Curve
Label: POND 2C

Return Event: 5 years
Storm Bvent: CO SPRINGS - 5 Year

Bentley Systems, Inc. Haestad Methods Solution
POND 2-5YR alt 10-18-12.ppc Center
11/012012 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
(08.11.01.56]
Page 7 of 35



Subsection; Outlet Input Data Return Event: 5 years
Label: POND 2A OUT Storm Event: CO SPRINGS - 5 Year

Requested Pond Water Surface Elevations

Minimum (Headwater) 6,930.00 ft

Increment (Headwater) 0.50 ft

Maximum (Headwatet) . 6,940.00 ft
"~ Qutlet Connectivity

e s gy i

-

L

u!ve-rcuar . Culvert- 1 Forwrd ET ,931.00
Tajlwater Settings | Tailwater (N/A)

Bentley Systems, Inc, Haestad Methods Solution Bentley PondPack V8i
POND 2-5YR ait 10-18-12.ppc Center [08.11.01.56]
11/9/2012 27 Siemon Company Drive Suite 200 W Page 8 of 35

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Qutlet Input Data

Label: POND 2A OUT

Return Event: 5 years
Storm Event: CO SPRINGS - 5 Year

Structure ID: Culvert - 1
Structure Type: Culvert-Circular

Number of Barrels - 1
Diameter 30.0 in
Length - , 50.00 ft
Length (Computed Barrel) 50.04 ft
Slape (Computed) 0.040 ft/ft
Outlet Control Data
Manning's n 0.013
Ke 0.200
Kb 0.009
Kr 0.000
Convergence Tolerance 0.00 ft
Inlet Control Data
Equation Form Form 1
K 0.0045
M 2.0000
C 0.0317
Y » 0.6900
Ti ratio (HW/D). 1.075
T2 ratio (HW/D) 1,177
Slope Carrection Factor -0,500
Use unsubmerged inlet control 0 equation below T1
elevation.
Use submerged inlet control 0 equation above T2
elevation
In transition zone between unsubmerged and submerged
iniet control,
interpolate between flows at T1 & T2...
T1 Elevation 6,933.69 ft T1 Flow 27.16 ft3/s
T2 Elevation 6,933.94 ft T2 Flow 31.05 ft3/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 2-5YR alt 10-18-12.ppc Center [08.11.01.56)
11/9/2012 27 Siemon Company Drive Suite 200 W Page 9 of 35

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Outlet Input Data

Label: POND 2A OUT

POND 2-6YR alt 10-18-12.ppc
11/8/2012

Return Event: 5 years
Storm Event: CO SPRINGS - 5 Year

Structure ID: TW

Structure Type: TW Setup, DS Channel

Tallwater Type

Free Outfall

Convergence Tolerances

Maximum Iteratlons
Tailwater Tolerance
(Minimum)
Tailwater Tolerance
(Maximum)

Headwater Tolerance
(Minimum)

Headwater Tolerance
(Maximum})

Flow Tolerance (Minimum)
Flow Tolerance (Maximum)

30
0.01 ft

0,50 ft
0.01 ft

0.50 ft

0.001 ft3/s
10.000 ft3/s

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W

Center

Bentley PondPack V8i
[08.11.01.56)
Page 10 of 35

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Individual Outlet Curves

Label: POND 2A OUT

RATING TABLE FOR ONE QUTLET TYPE
Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channel maximum pabacity: 88.24 ft3/s
Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Qutfall)

Return Event: 5 years

6,930.00

6,930.50 0.00 (N/A) 0.00
6,931.00 0.00 (N/A) 0.00
6,931.50 1.19 (N/A) 0.00
6,932.00 4,51 (N/A) 0.00
6,932,50 9,58 (N/A) 0.00
6,933.00 15.97 (N/A) 0.00
6,933.50 23.17 (N/A) 0.00
6,934.00 30,71 (N/A) 0.00
6,934.50 37.24 (N/A) 0.00
6,935.00 42,03 (N/A) 0.00
6,935.50 46,34 (N/A) 0.00
6,936.00 50.27 (N/A) 0.00
6,936.50 53.92 . (N/A) 0.00
6,937.00 57.34 (N/A) 0.00
6,937.50 60.56 (N/A) 0.00
6,938.00 63.62| | (N/A) 0.00
6,938.50 66.54 (N/A) 0.00
6,939.00 69.34 (N/A) 0.00
6,939,50 72.03 (N/A) 0.00
6,940.00 74.61 (N/A) 0.00

Upstream HW & DNstream TW < Inv.El
Upstream HW & DNstream TW < Inv.El
Upstream HW & DNstream TW < Inv.El

CRIT.DEPTH CONTROL Vh= .122ft
Dor= ,354ft CRIT.DEPTH Hev= .00ft

CRIT.DEPTH CONTROL Vh= .250ft
Dcr=,700ft CRIT.DEPTH Hev= ,00ft

CRIT.DEPTH CONTROL Vh= ,389ft
Dcr=1,033ft  CRIT.DEPTH Hev= .00ft

CRIT.DEPTH CONTROL Vh= .542ft
Dcr= 1.350ft CRIT.DEPTH Hev= .00ft

CRIT.DEPTH CONTROL Vh=,717ft
Dcr= 1.639ft CRIT.DEPTH Hev= .00ft

CRIT.DEPTH CONTROL Vh= .926ft
Dcr=1,889ft CRIT.DEPTH Hev= .00ft
INLET CONTROL... Submerged: HW

=3.50

POND 2-5YR alt 10-18-12.ppc
111812012

Bentley Systems, inc. Haestad Methods Solution

Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06785 USA +1-203-755-1666

Storm Event: CO SPRINGS - 5 Year

Bentley PondPack V8i
{08.11.01.58]
Page 11 of 35



Subsection: Individual Outiet Curves
Label: POND 2A OUT

Retumn Event: 5 years

Storm Event: CO SPRINGS - 5 Year

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channel maximum capacity: 88.24 ft3/s
(Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Upstream 1D =

o

=4.00
INLET CONTROL...
=4.,50
INLET CONTROL...
=5.00
INLET CONTROL...
=5,50
INLET CONTROL...
=6.00
INLET CONTROL...
=6.50
INLET CONTROL...
=7.00
INLET CONTROL...
=7.50
INLET CONTROL...
=8.00
INLET CONTROL...
=8.50
INLET CONTROL...
=9.00

INLET CONTROL...

Submerg :
Submerged:;
Submerged:
Submerged:
Submerged:
Submerged:
Submerged;
Submerged:
Submerged:
Submerged:

Submerged:

HW

HW

HW

HW

HW

HW

HW

HW

HW

HW

HW

POND 2-5YR alt 10-18-12.ppc

11/0/2012

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentiey PondPack V8i
[08.11.01.58}
Page 12 of 35



Subsection: Outlet Input Data Return Event: 5 years
Label: POND 2B OUT Storm Event: CO SPRINGS - 5 Year

Requested Pond Water Surface Elevations

Minimum (Headwater) 6,916.00 ft

Increment (Headwater) 0.50 ft

Maximum (Headwater) 6,926.00 ft
Outlet Connectivity

ulvert-Circular Cuvrt 1 ] Forward ]
| Taliwater Settings | Tailwater

Bentley Systems, Inc. Haestad Methods Solution
POND 2-5YR ait 10-18-12.ppc Center
11/9/2012 27 Sieman Company Drive Suite 200 W

Watertown, CT 06795 USA +1.203-755-1666

Bentley PondPack V8i
[08.11.01.56)
Page 13 of 35



Subsection; Outlet Input Data

Label: POND 2B OUT Storm Event:

Structure ID: Culvert - 1
Structure Type: Culvert-Circular

Number of Barrels 1
Diameter . : 24.0 in
Length 50.00 ft
Length (Computed Barrel) - 50.04 ft
Slope (Computed) 0.040 fi/ft

Outlet Control Data

Manning's n 0.013
Ke 0.200
Kb 0.012
Kr 0.000
Convergence Tolerance 0.00 ft

Inlet Control Data

Return Event: 5 years
CO SPRINGS - 5 Year

Equation Form Form 1
K 0.0045
M 2.0000
c 0.0317
Y 0.6900
T1 ratio (HW/D) 1.075
T2 ratic (HW/D) 1.177
Slope Correction Factor -0.500

Use unsubmerged inlet control 0 equation below T1

elevation.

Use submerged inlet control O equation above T2

elevation

in transition zone between unsubmerged and submerged
inlet control,
interpolate between flows at T1 & T2...

T1 Elevation 6,919.15 ft T1 Flow 15,55 ft3/s
T2 Elevation 6,919.35 ft T2 Flow 17,77 ft3/s
Bentiey Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 2-5YR alt 10-18-12.ppc Genter [08.11.01.56]

11/8/2012 27 Siemon Company Drive Suite 200 W
Watertown, CT 06705 USA +1-203-765-1666

Page 14 of 35



Subsection: Outlet Input Data

Label: POND 2B QUT

POND 2-5YR alt 10-18-12.ppc
11/9/2012

Return Event: 5 years
Storm Event: CO SPRINGS - 5 Year

Structure (D: TW

Structure Type: TW Setup, DS Channel

Tailwater Type

Free Qutfall

Convergence Tolerances

Maximum Iterations

Tailwater Tolerance
(Minimum)

Tailwater Tolerance
(Maximum)

Headwater Tolerance
(Minimum)

Headwater Toletance
(Maximum)

Flow Tolerance (Minimum)
Flow Tolerance (Maximum)

30
0.01 ft

0.50 ft
0.01 ft

0.50 ft

0.001 fi3/s
10.000 ft3/s

Bentley Systems, In¢. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W

Center

Benttey PondPack V8i
[08.11.01.56)
Page 15 of 35

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Individual Qutlet Curves

Label: POND 2B OUT

RATING TABLE FOR ONE QOUTLET TYPE
Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channel maximum capacity: 48.67 ft3/s
Upstream ID =  (Pond Water Surface)
Downstream ID = Tailwater (Pond Qutfall)

6,916.00
6,916.50
6,917.00
6,917.50
6,918.00
6,918.50
6,919.00 |
6,919.50
6,920.00
6,920.50
6,921.00
6,921.50
6,922.00
6,922.50
6,923.00
6,923.50
6,924.00
6,924.50
6,925.00
6,925.50
6,926.00

Upstream HW & DNstream TW < Inv.El
Upstream HW & DNstream TW < Inv.El
Upstream HW & DNstream TW < Inv.E!
CRIT.DEPTH CONTROL Vh= ,123ft
Der= .354ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh=,255ft
Der= .695ft  CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .402ft
Dcr= 1,018ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .574ft
Der= 1.311ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= 787ft
Der= 1,555ft CRIT.DEPTH Hev= .00ft
INLET CONTROL... Submerged: HW
=3.00

INLET CONTROL... Submerged: HW
=3,50

POND 2-5YR alt 10-18-12.ppc
11/912012

0.00| (VA

0.00 (N/A)

0.00 (N/A)

1,05 (N/A)

3.92 (N/A)

8.17 (N/A)
13,27 (N/A)
18.65 (N/A)
22,73 (N/A)
25.93 (N/A)
28.78 (N/A)
31,36 (N/A)
33.76 (N/A)
35.99 (N/A)
38.09 (N/A)
40,08 (N/A)
41,98 -~ (N/A)
43,79 : (N/A)
45,54 (N/A)
47.21 (N/A)
48.83 (N/A)

Return Event: 5 years
Storm Event: CO SPRINGS - 5 Year

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Bentley Systems, [nc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06785 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56)
Page 18 of 35



Subsection: Individual Outlet Curves
Label: POND 2B OUT

Return Event: 5 years

Storm Event: CO SPRINGS - 5 Year

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channel maximum pabacity: 48.67 ft3/s
(Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Upstream ID =

=4.,00
=4,50
=5,00
=5.50
=6.00
=6.50
=7.00
=7.50
=8,00
=8.50

=9.00

o

INLET CONTROL..,

INLET CONTROL..,

INLET CONTROL...

INLET CONTROL...

INLET CONTROL...

INLET CONTROL...

INLET CONTROL...

INLET CONTROL...

INLET CONTROL...

INLET CONTROL...

INLET CONTROL...

Submered:
Submerged:
Submerged:
Submerged:
Submerged:
Submerged;
Submerged:
Submerged:
Submerged:
Submerged:

Submerged:

POND 2-5YR ait 10-18-12.ppc

11/8/2012

Bentley Systems, Inc. Haestad Methods Solufion
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06785 USA +1-203-755-1666

Bentley PondPack V8i
[08.41.01.56]
Page 17 of 35



Subsection: Outlet Input Data

Return Event: 5 years

Label: POND 2D OUT Storm Event: CO SPRINGS - 5 Year

Requested Pond Water Surface Elevations

Minimum (Headwater) 6,891.00 ft

Increment (Headwater) 0.50 ft

Maximum (Headwater) 6,900.00 ft
'~ Outlet Connectivity

o e easln il

s

‘ Orifiel orwrd - Cu!ve- N 6,892.00

Orifice-Aea N

Inlet Box Riser - 2 Forward Culvert - 1 6,897.40
Inlet Box Riser - 1 Forward Culvert - 1 6,855.,00
Culvert-Circular Culvert - 1 | Forward ™ 6,852.00
Tailwater Settings | Tailwater (N/A)
8entley Systems, Inc. Haestad Methods Solution
POND 2-5YR alt 10-18-12.pp¢ Center

11/9/2012

27 Siemon Company Drive Suile 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56}
Page 18 of 36



Subsection: Outlet Input Data
Label: POND 2D OUT

Return Event:
Storm Event: CO SPRINGS

Structure 1D: Orifice - 1
Structure Type: Orifice-Area

Number of Openings
Elevation '
Orlifice Area

Top Elevation

Datum Elevation
Orifice Coefficient -

12
6,892.00 ft
0.1 ftz
6,898.00 ft
6,992.00 ft
0.600

Structure ID:; Riser - 1
Structure Type: Inlet Box

Number of Openings
Elevation

Orifice Area

Orifice Coefficient
Weir Length

Weir Coefficient

K Reverse
Manning's n

Kev, Charged Riser
Welr Submergence
Orifice H to crest

i
6,895.00 ft
10,2 ft?
0.600
4.00 ft
3,00 (ft~0.5)/s
1,000
0.000
0.000
False
False

Bentley Systems, Inc. Haestad Methods Sofution

POND 2-6YR alt 10-18-12.ppc Center

11/0/2012 27 Slemon Company Drive Suite 200 W
Woatertown, CT 08795 USA +1-203-755-1666

5 years
-5 Year

Benttey PondPack V8i

[08.11.01.56}
Page 19 of 35



Subsection: Outlet Input Data
Label:  POND 2D OUT

Return Event: 5 years
Storm Event: CO SPRINGS - 5 Year

Structure ID; Culvert - 1
Structure Type: Culvert-Circutar

Number of Barrels 1
Diameter . 54.0 in
Length | 100.00 ft
Length (Computed Barrel) 100.02 ft
Slope (Computed) 0.020 ft/ft
Outlet Control Data
Manning's n 0.013
Ke 0.200
Kb 0.004
Kr 0.000
Convergence Tolerance 0.00 ft
Inlet Control Data
Equation Form Form 1
K 0.0045
M 2.0000
C 0.0317
Y 0.6900
T1 ratio (HW/D) 1.085
T2 ratio (HW/D) 1.187
Siope Correction Factor -0.500
Use unsubmerged inlet control 0 equation below T1
elevation.
Use submerged inlet control 0 equation above T2
elevation
In transition zone between unsubmerged and submerged
inlet control,
interpolate between flows at T1 & T2...
T1 Elevation 6,896.88 ft T1 Flow 118.08 ft3/s
T2 Elevation 6,897.34 ft T2 Flow 134,95 ft3/s
Bentley Systems, Inc. Haestad Methods Sofution Benlley PondPack V8i
POND 2-5YR alt 10-18-12.ppc Center [08.11.01.56}
11/9/2012 27 Siemon Company Drive Suile 200 W Page 20 of 35

Watertown, CT 067856 USA +1-203-755-1666



Subsection: OQutlet Input Data

Label: POND 2D OUT

POND 2-5YR ait 10-18-12.ppc
11/9/2012

Return Event: 5 years

Storm Event: CO SPRINGS - 5 Year

Structure ID: Riser - 2
Siructure Type: Inlet Box

Number of Openings 1
Elevation 6,897.40 ft
Orifice Area 16.0 ft2
Orifice Coefficient 0.600
Weir Length 6.00 ft
Weir Coefficient 3.00 (ft~0.5)/s
K Reverse 1.000
Manning's n 0.000
Kev, Charged Riser 0.000
Weir Submergence False
Orifice H to crest False
Structure ID: TW
Structure Type: TW Setup, DS Channel
Tailwater Type Free Outfall
Convergence Tolerances
Maximum Iterations 30
Tailwater Toferance
(Minimum) - 0.01ft
Tailwater Tolerance
(Maximum) 0.50 ft
Headwater Tolerance
{Minimum) 0.01
Headwater Tolerance
(Maximum) 0.50 ft
Flow Tolerance (Minimum) 0.001 ft3/s
Flow Tolerance (Maximum) 10.000 ft3/s

Bentley Systems, Inc. Haestad Methods Sofution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06785 USA +1-203-755-1668

Bentley PondPack V8i
[08.11.01.56})
Page 21 of 35



Subsection: Individual Outlet Curves
Label:: POND 2D OUT

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 1 (Orifice-Area)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert - 1 (Culvert-Circular)

6,891.00 0.00
6,891.50 0.00
6,892.00 0.00
6,892.50 0.00
6,893.00 0.00
6,893.50 0.00
6,894.00 0.00
6,894.50 0.00
6,895.00 0.00
6,895.50 0.00
6,896.00 0.00
6,896.50 0.00
6,897.00 0.00
6,897.40 0.00
6,897.50 0.00
6,898.00 0.00
6,898.50 0.00
6,899.00 0.00
6,899.50 0.00
6,900.00 0,00

Hi=,50; Ht=,00; Qt=,00
Hi=1.00; Ht=.00; Qt=.00
Hi=1,50; Ht=.00; Qt=.00
Hi=2,00; Ht=.00; Qt=.00
Hi=2.50; Ht=.00; Qt=.00
Hi=3.00; Ht=.00; Qt=.00
Hi=2.69; Ht=,00; Qt=.00
Hi=2.61; Ht=,00; Qt=.00
Hi=2.58; Ht=.00; Qt=,00
Hi=2.59; Ht=.00; Qt=.00
Hi=2.60; Ht=,00; Qt=.00
Hi=2.58; Ht=.00; Qt=.00
H=.00

POND 2-5YR alt 10-18-12.ppc
11/9/2012

0.00

0.00

0.00
6,892.50
6,893.00
6,893.50
6,804.00
6,894.50
6,895,00
6,895.50
6,896.00
6,896.50
6,897.00
6,897.40
6,897.50
6,898,00
6,898.50
6,899.00
6,899,50
6,900.00

WS below an invert; no flow.
WS below an invert; no flow,
WS below an invert; no flow.

0.00 0.00 0.00

0.00 0.00 0.00 0.00 (N/A) 0.00
0.00 0.00 0.00 0.00 (N/A) 0.00
Free Outfall | 6,892.00 0.00 0.00 (N/A) 0.00
Free Outfall | 6,892.00 0.00 0.00 (N/A) 0.00
Free Outfall | 6,892.00 0.00 0.00 (N/A) 0.00
Free Outfall | 6,892.00 0.00 0.00 (N/A) 0.00
Free Outfall | 6,892.00 0.00 0.00 (N/A) 0.00
Free Outfall | 6,892,00 0.00 0.00 (N/A) 0.00
6,892.81 6,892.81 0.00 0.00 (N/A) 0.00
6,893.39 6,893.39 0.00 0.00 (N/A) 0.00
6,893.92 6,893.92 0.00 0.00 (N/A) 0.00
6,894.41 6,894.41 0.00 0.00 (N/A) 0.00
6,894.80 6,894.80 0.00 0.00 (N/A) 0.00
6,894.92 6,894.92 0.00 0.00 (N/A) 0.00
6,895.64 6,895.64 0.00 0.00 (N/A) 0.00
6,896.46 6,896.46 0.00 0.00 (N/A) 0.00
6,897.37 6,897.37 0.00 0.00 (N/A) 0.00
6,898.23 6,898.23 0.00 0.00 (N/A) 0.00
6,899.37 6,899,37 0.00 0.00 (N/A) 0.00

© 0,00

Return Event: 5 years
Storm Event: CO SPRINGS - 5 Year

(VA 0.00

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W

Waterfown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56]
Page 22 of 35



Subsection: Individual Outlet Curves Return Event: 5 years
Label: POND 2D OUT Storm Event: CO SPRINGS - 5 Year

RATING TABLE FOR ONE QUTLET TYPE
Structure ID = Orifice - 1 (Orifice-Area)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert - 1 (Culvert-Circular)

Bentley Systems, In¢. Haestad Methods Sofution Bentley PondPack V8i
POND 2-5YR ait 10-18-12.ppc Center [08.11.01.56]
11/9/2012 27 Siemon Company Drive Suite 200 W Page 23 of 35

Waterlown, CT 06795 USA +1-203-755-1666



Subsection: Individual Outlet Curves
Label: POND 2D OUT

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Riser - 1 (Inlet Box)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert - 1 (Culvert-Circular)

6,891.00 0.00
6,891.50 0.00
6,892.00 0.00
6,892.50 0.00
6,893.00 0.00
6,893.50 0.00
6,894.00 0.00
6,894.50 0.00
6,895.00 0.00
689550  4.24
6,896.00 | 12.00
6,896.50 | 22.05
6,897.00 |  33.94
6,897.40 | 44.62
6,897.50 |  47.43
6,898.00| 62,35
6,898.50 | 78.57
6,899.00|  96.00

Weir: H =0,5ft
Weir: H =1ft
Welr: H =1.5ft
Weir: H =2ft
Weir: H =2.4ft
Weir; H =2,5ft

POND 2-§YR alt 10-18-12.ppc
11/8/2012

6,899.50 | 104.24 6,899.50 | 6,898.23

6,900,00 | 109.88 6,900.00 | 6,899.37
WS below an invert; no flow,
WS below an invert; no fiow.
W5 below an invert; no flow.
W5 below an invert; no flow.
W5 below an invert; no fiow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow,
WS below an Invert; no flow.

0.00 | 0,00

0.00

. '00 .

0,00

Return Event: 5 years
Storm Event: CO SPRINGS - 5 Year

0.00
0.00 { 0.00 0.00 0.00 0.00 (N/A) 0.00
0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
0.00 ] 0.00 6,892,00 0.00 0.00 (N/A) 0.00
0.00 j 0.00 6,892,00 0.00 0.00 (N/A) 0,00
0.00} 0.00 6,892,00 0.00 0.00 (N/A) 0,00
0.00 | 0.00 6,892.00 0.00 0.00 (N/A) 0,00
0.00 | 0.00 6,892.00 0.00 0.00 (N/A) 0.00
0.00 { 0.00 6,892.00 0.00 0.00 (N/A) 0.00
6,895.50 | Free Outfall | 6,892.81 0.00 0.00 (N/A) 0.00
6,896.00 | Free Qutfall |6,893.39 0.00 0.00 (N/A) 0.00
6,896.50 | Free Qutfall | 6,893,92 0.00 0.00 (N/A) 0.00
6,897.00 | Free Qutfall | 6,894.41 0.00 0.00 (N/A) 0,00
6,897.40 | Free Outfall | 6,894.80 0.00 0.00 (N/A) 0,00
6,897.50 | Free Outfall | 6,894.92 0.00 0.00 (N/A) 0.00
6,898.00 | 6,895.64 6,895.64 0.00 0.00 (N/A) 0.00
6,898.50 | 6,896.46 6,896.46 0.00 0.00 (N/A) 0.00
6,899.00 | 6,897.37 6,897.37 0.00 0.00 (N/A) 0.00
6,898.23 0.00 0.00 (N/A) 0,00
6,899,37 0.00 0.00 (N/A) 0.00

Bentley Systems, Inc. Haestad Methods Sofution Bentley PondPack V8i

Center [08.11.01.,56)

27 Siemon Company Drive Suite 200 W Page 24 of 35

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Individual Outlet Curves

Label: POND 2D OUT

RATING TABLE FOR ONE OUTLET TYPE

Structure ID = Riser- 1 (Inlet Box)

Upstream ID = (Pond Water Surféce)
Downstream ID = Culvert - 1 (Culvert-Circular)

FULLY CHARGED RISER; ADJUSTED TO
WEIR: H =3ft

FULLY CHARGED RISER: ADJUSTED TO
WEIR: H =3.5ft

FULLY CHARGED RISER: ADJUSTED TO
WEIR; H =4ft

FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=4.50
FULLY CHARGED RISER: Orifice

Equation Control to Crest; H=5.00

POND 2-5YR alt 10-18-12.ppc
11/9/2012

Bentley Systems, Inc. Haestad Methods Solution

Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 5 years
Storm Event: CO SPRINGS - 5 Year

Bentley Pondfack V8i
[08.11,01.56)
Page 25 of 35



Subsection: Individual Qutlet Curves
Label: POND 2D QUT

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert -1 (Culvert-Circular)

Mannings open channel maximum capacity: 299.14 ft3/s
Upstream ID = Orifice - 1, Riser ~ 2, Riser - 1
Downstream ID = Tailwater (Pond Qutfall)

1y

7 0.00 | 0.00 | 0.00 Free Outfall

6,891.00 |
6,891.50 |  0.00 0.00 | 0.00 Free Outfall
6,892.00 |  0.00 0.00 | 0.00 Free Outfall

6,892.50 0.00 6,892.00 | Free Qutfall | Free Outfail
6,893.00 0.00 6,892.00 | Free Outfall | Free Outfall
6,893.50 0.00 6,892,00 | Free Outfall | Free Outfall
6,894.00 0.00 6,892.00 | Free Outfall | Free Outfall
6,894.50 0.00 6,892.00 | Free Outfall | Free Qutfall
6,895.00 0.00 6,892.00 | Free OQutfall | Free Qutfall
6,895.50 4.24 6,892.81 | Free Outfall | Free Qutfall
6,896.00 12.00 6,893.39 | Free Outfall | Free Outfall
6,896.50 22,04 6,893.92 | Free Outfall | Free Qutfall
6,897.00 33.95 6,894.41 | Free Outfall | Free Qutfall
6,897,40 44,60 6,894,80 | Free Outfall | Free Outfall
6,897.50 48.00 6,894,92 | Free Outfall | Free Outfall
6,898.00 70.71 6,895.64 | Free Outfall | Free Qutfall
6,898.50 99.37 6,896.46 | Free Outfall | Free Outfall
6,899.00| 132,42 6,897.37 | Free Outfall | Free OQutfall
6,899,50 | 159,03 6,808.23 | Free Outfall | Free Outfall

6,900.00{ 185.35 6,899.37 | Free Outfall | Free Qutfall

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Return Event: 5 years

Storm Event: CO SPRINGS - 5 Year

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.01
0.02
0.00
0.01
0.03
0.00
0.00
0.00

(N/A) 0.00
(N/A) 0.00
(N/A) 0.00
(N/A) 0.00
(N/A) 0.00
(N/A) 0.00
(N/A) 0.00
(N/A) 0.00
(N/A) 0.00
(N/A) 0.00
(N/A) 0.00
(N/A) 0.00
(N/A) 0.00
(N/A) 0.00
(N/A) 0.00
(N/A) 0.00
(N/A) 0.00
(N/A) 0.00
(N/A) 0.00
(N/A) 0.00

WS below an invert; no flow,
WS below an invert; no flow,
WS below an invert; no flow,
FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

Bentley Systems, inc. Haestad Methods Solution

POND 2-5YR ait 10-18-12.ppc Center

111912012 27 Siemon Company Drive Suite 200 W

Waterlown, CT 06795 USA +1.203-755-1666

Bentiey PondPack V8i
[08.11.01.56}
Page 26 of 35



Subsection: Individual Outlet Curves Return Event: 5 years
Label: POND 2D OUT Storm Event: CO SPRINGS - 5 Year

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channel maximum cabacity: 299,14 ft3/s
Upstream ID = Orifice - 1, Riser - 2, Riser - 1
Downstream ID = Tailwater (Pond Qutfall)

. . e b
FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE
FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE
CRIT.DEPTH CONTROL Vh= ,198ft
Dcr= ,577ft CRIT.DEPTH Hev= ,00ft
CRIT.DEPTH CONTROL Vh= .344ft
Der= .979ft CRIT.DEPTH Hev=.00ft
CRIT.DEPTH CONTROL Vh= 481ft
Dcr= 1.337ft CRIT.DEPTH Hev= ,00ft
CRIT.DEPTH CONTROL Vh= .619ft
Dcr= 1,672ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh=,730ft
Dcr= 1.927ft  CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .765ft
Dcr= 2.003ft  CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL - Vh= .989ft
Dcr= 2,453ft  CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTRQOL Vh= 1,277ft
Der= 2,929t CRIT.DEPTH Hev= ,00ft
CRIT.DEPTH CONTROL Vh= 1.653ft
Decr= 3.386ft CRIT.DEPTH Hev= .00ft

INLET CONTROL... Submerged: HW

=6.23
INLET CONTROL... Submerged: HW
=7,37
Bentley Systems, inc. Haestad Methods Solution Bentley PondPack V8i
POND 2-5YR alt 10-18-12.pp¢ Center [08.11.01.56]
11/9/2012 27 Siemon Company Drive Suite 200 W Page 27 of 35

Wateriown, CT 06795 USA +1-203-755-1666



Subsection: Individual Outlet Curves Return Event: 5 years
Label: POND 2D OUT Storm Event: CO SPRINGS - 5 Year

RATING TABLE FOR ONE QUTLET TYPE
Structure ID = Riser -2 (Inlet Box)

" 6,891.00| 000  000]000  |0.00 ‘ 0.00 000 (WA 0.00

6,851,50 | 0,00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,892.00(  0.00 0.00 | 0,00 0,00 0.00 0.00 (N/A) 0.00
6,892.50 |  0.00 0.00 | 0.00 6,892.00 0.00 0.00 (N/A) 0.00
6,893.00]  0.00 0.00 | 0.00 6,892.00 0.00 0.00 (N/A) 0.00
6,893.50| 0.0 .  0.00]0.00 6,892.00 0.00 0.00 (N/A) 0.00
6,894.00 |  0.00 0.00 | 0,00 6,892.00 0.00 0.00 (N/A) 0.00
689450 |  0.00 0.00 { 0,00 6,892.00 0.00 0.00 (N/A) 0.00
6,895.00|  0.00 0.00 | 0,00 6,892.00 0.00 0.00 (N/A) 0.00
6,89550 |  0.00 0.00 | 0,00 6,892.81 0.00 0.00 (N/A) 0.00
6,896.00|  0.00 0.00 | 0.00 6,893,39 0.00 0.00 (N/A) 0.00
6,896.50|  0.00 0.00 | 0.00 6,893,92 0.00 0.00 (N/A) 0,00
6,897.00|  0.00 0.00 | 0,00 6,894.41 0.00 0.00 (N/A) 0.00
6,897.40|  0.00 0.00 | 0,00 6,894.80 0.00 0.00 (N/A) 0.00
6,897.50| 057| 6,897.50 | Free Outfall | 6,894.92 0.00 0.00 (N/A) 0.00
6,898.00| 837| 6,898.00 | Free Outfall | 6,895.64 0.00 0,00 (N/A) 0.00
6,898.50 | 2077 | 6,898.50 | Free Outfall | 6,896.46 0.00 0.00 (N/A) 0.00
6,899.00| 3643 6,899.00 | Free Outfall |6,897.37 0.00 0.00 (N/A) 0.00
6,899.50 | 54.78| 6,899.50 | 6,898.23 6,898.23 0.00 0.00 (N/A) 0.00
6,900.00| 75.46| 6,900.00 | 6,899.37 6,899.,37 0.00 0,00 (N/A) 0.00

WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no fiow.
WS below an Invert; no flow.
WS below an invert; no fiow.
WS below an invert; ho flow,
WS below an invert; no flow,
WS below an invert; no flow.
WS below an Invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
W5 below an invert; no flow.
WS below an invert; no flow,

Weir: H =0,1ft
Weir: H =0.6ft
Bentley Systams, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 2-5YR alt 10-18-12.ppc Center [08.11.01.56)
11/9/2012 27 Siemon Company Drive Sulte 200 W Page 28 of 35

Watertown, CT 06795 USA +1.203-755-1666



Subsection: Individual Qutlet Curves
Label: POND 2D OUT

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Riser - 2 (Inlet Box)

Upstream 1D = (Pond Water Surface).
Downstream ID = Culvert - 1 (Culvert-Circular)

Weir: H =1.1ft

Weir: H =1,6ft

FULLY CHARGED RISER: ADJUSTED TO
WEIR: H =2,1ft

FULLY CHARGED RISER: ADJUSTED TO
| WEIR: H =2.6ft

Bentley Systems, Inc. Haestad Methods Solution

POND 2-5YR ait 10-18-12.ppc

11/9/2012 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Center

Return Event: 5 years
Storm Event: CO SPRINGS - 5 Year

Bentiey PondPack V8i
[08.11.01.58]
Page 28 of 35



Subsection: Modified Rational Graph
Label: BASIN B12-B14

Return Event: 5 years
Storm Event: CO SPRINGS - 5 Year

Method Type Method T
Time of Duration (Modified
Rational, Critical) 0.383 hours
T Notto
Scale
A
A}
/ AN
¢

Flow

Time

m [2]

Time of Concentration Time of Duration (Modified

(Modified Rational, Composite) 9250 hours  Rational, Critical) 0.383 hours
Intensity (Modified Rational, . Intensity (Modified Rational, .
Peak) 3.460 in/h , Critical) 2.812 in/h
Flow (Modified Rational, Peak) 27.87 ft3/s Flow (Modified Rational, 2265 (/s

Critical) '

[3]

First Outflow Breakpoint

(Modified Rational, Method 0.509 hours

T

Flow (Modifled Rational,

Allowable) 11.29 ft¥/s
[4] (8]

Second Outflow Breakpoint Storage (Modified Rational, .
(Modified Rational) 0.399 hours — Ectimated) 0.371 ac-ft
Flow (Modified Ratlonal,

Allowable) 11.29 fts/s

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

POND 2-5YR ait 10-18-12.ppc
11/0/2012

Center
27 Slemon Company Drive Suite 200 W
Watertown, CT 06785 USA +1-203-755-1666

[08.11.01.56)
Page 30 of 35



Subsection: Modified Rational Graph

Label: BASIN B16-B21

Return Event: 5 years

Storm Event: CO SPRINGS - 5 Year

Method Type

Time of Duration (Modified
Rational, Critical)

Method T

.0.333 hours

Flow

A
LY

Tinie

wr

(1]

[2]

Time of Concentration

Time of Duration (Modified

(Modified Rational, Composite) 9282 hours  pational, Critical) 0.333 hours
Intensity (Modified Rational, . Intensity (Modified Rational, .
Peak) 3.289 infh Critical) 3,010 in/h
Flow (Modified Rational, Peak) 81.06 ft3/s Flow (Modified Rational, 74.18 fto/s
Critical) '

[3]
First Outflow Breakpoint
(Modifted Rational, Method 0.378 hours

T)
Flow (Modified Rational,
Allowable) 6247 ftifs

[4] (5]
Second Qutflow Breakpoint Storage (Modified Ratlonal, g
(Modified Rational) 0.346 hours P imated) 0.375 ac-ft
Flow (Modified Ratlonal, 62.47 /s

Allowable)

POND 2-5YR alt 10-18-12.ppc
11/9/2012

Bentley Systems, inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06785 USA +1-203-755-1666

Bentley PondPack V8i
[06.11.01.56]
Page 31 of 35



Subsection: Modified Rational Graph

Label: BASIN B1-B8

Method Type

Time of Duration (Modified
Rational, Critical)

Method T

0.500 hours

Flow

Return Event: 5 years
Storm Event: CO SPRINGS - 5 Year

Notto
Scale

Watertown, CT 06795 USA +1-203-755-1666

Time
11 2]
Time of Concentration Time of Duration (Modified
(Modified Rational, Composite) 0-363 fours  pational, Critical) 0.500 hours
Intensity (Modified Rational, . Intensity (Modified Rational, .
| Peak) 2.893 in/h ‘ Critical) 2.420 in/h
| Flow (Modified Rational, Peak) 95.93 ft3/s Flow (Modified Rational,
| "l 80.26 ft3/s
| Critical)
| [3]
First Qutflow Breakpoint
(Modified Rational, Method 0.544 hours
T
; Flow (Modifled Rational,
| Alowable) 7044 fe/s
|
|
1 (4] (5]
Second Qutflow Breakpoint Storage (Modified Rational, g
(Modified Rational) 0.459 hours  Etimated) 0.557 acft
Flow (Modified Rational,
| Allowable) 7044 ft2/s
|
Bentley Systems, inc. Haestad Methods Solution Bentley PondPack Vi
POND 2-5YR alt 10-18-12.ppc Center [08.11.01.56])
11/0/2012 27 Slemon Company Drive Suite 200 W Page 32 of 35



Subsection: Modified Rational Graph
Label: BASIN B-22-05-8

Return Event: 5 years

Storm Event: CO SPRINGS - 5 Year

Method Type

Time of Duration (Modified
Rational, Critical)

Method T
0.467 hours

Flow

Time

[

(2]

Time of Concentration

Time of Duration (Modified

Watertown, CT 06795 USA +1-203-755-1666

(Modified Rational, Composite) 0.210 hours Ratlonal, Critical) 0.467 hours
Intensity (Modified Rational, . Intensity (Modified Rational,
Peak) 3.767 in/h . Critical) 2.524 in/h
Flow (Modified Rational, Peak) 39.43 ft3/s Flow (Modified Rational, 26.42 ft3/s
Critical) ’
(3]
First Outflow Breakpoint
(Modified Rational, Method 0.584 hours
T
Flow (Modified Rational,
Mlowable) 11.65 ft%/s
[4] [5]
Second Cutflow Breakpoint Storage (Modified Rational, g
(Modified Rational) 0.358 hours  Edtimated) 0.584 act
Flow (Modified Rational, s
Allowable) 11,65 ft2/s
Bentley Syslems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 2-5YR alt 10-18-12.ppc Center [08,11.01.56]
11/9/2012 27 Siemon Company Drive Suite 200 W Page 33 of 35



Subsection: Modified Rational Graph

Return Event: 5 years

Label: BASIN B9-B11 Storm Event: CO SPRINGS - 5 Year

Method Type Method T

Time of Duration (Modified

Rational, Critical) 0.383 hours

Elow

Time
[1] [2]
Time of Concentration Time of Duration (Modified
(Modified Rational, Composite) 0.238 hours Ratlonal, Critical) 0.383 hours
Intensity (Modified Rational, . Intensity (Modified Rational,
Peak) 3.550 in/h . Critical) 2.812 in/h
Flow (Modified Rational, Peak) 29.45 ft3/s Flow (Modified Rational, 23.33 ft2/s
Critical) )
(3]
First Outflow Breakpolnt
(Modified Rational, Method 0.505 hours
7
Flow (Modified Rational,
Allowable) 11.43 ft3/s
[ (51
Second Outflow Breakpoint Storage (Modified Rational, .
(Modified Rational) 0.384 oW Ectimated) 0.388 acft
Flow (Modified Rational,
Allowable) 11.43 ft3/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 2-5YR alt 10-18-12.ppc Center (08.11.01.58)
11/9/2012 27 Slemon Company Drive Suite 200 W Page 34 of 35

Watertown, CT 08795 USA +1-203-755-1666
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Project Summary

Title

POND 2A, 2B, 2C,

100 YEAR EVENT
Engineer
Company
Date 8/15/2012
Notes

POND 2 alt 10-18-12.ppc
11/8/2012

Bentiey Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.58)
Page 1 of 34
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BASIN B16-B21

BASIN B1-B8

BASIN B-22-0S-8

BASIN B9-B11

Table of Contents

Modified Rational Grand Summary

Master Network Summary

[-D-F Table; 100 years

Elevation-Area Volume Curve, 100 years

Elevation-Area Volume Curve, 100 years

Elevation-Area Volume Curve, 100 years

Outlet Input Data, 100 years

Individual Oullet Curves, 100 years

Outlet Input Data, 100 years

Individual Outlet Curves, 100 years

Outlet Input Data, 100 years

Individual Outlét Curves, 100 years

Modified Rational Graph, 100 years

Modified Rational Graph, 100 years

Modified Rational Graph, 100 years

Maodified Rational Graph, 100 years

Modified Rational Graph, 100 years

11

13
16

18
22

29

30

31

32

33



Subsection: Modified Rational Grand Summary

Modified Rational Method

Q = CiA * Units Conversion; Where conversion = 43560 / (12 * 3600)

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 2 alt 10-18-12.ppc Center {08.11.01.56)
11/8/2012 27 Slemon Company Drive Suite 200 W Page 2 of 34

Watertown, CT 06795 USA +1.-203-755-1666



Subsection: Master Network Summary

Catchments Summaiy

T ' 0

BASIN B-22-05-8 fggt;‘zg‘r"’f"’pme“t | 0] 219 0.250 48.25
BASIN B1-B8 fggt;zg‘r’e"’pme“t 100 7.117 0.400 172.23
BASIN B12-B14 ’;gf)t'y‘zg‘r’empme“t 100 1.674 0.250 43.41
BASIN B16-B21 ’;gzt;‘zg‘r’e"’p”‘e“t 100 4.281 0,300 155.93
BASIN B9-B11 ’;ggt;,‘::‘r’ek’pme”t 100 1.713 0.250 4458

Node Summary

Dbl

o (i

I

- RELEASE 100 year

Pond Summary

Post-
E’I%’;'D 2A ! Development 100 7,117 0,400 172.23 (N/A) (N/A)
100 year
Post-
(PgL’;'% 2A | Development 100 7.066 0.700 60.50|  6,939.03 4.271
100 year
Post-
(PI%')“D 28 | bevelopment 100 8.779 0.450 102.95 (N/A) (N/A)
100 year
Post-
'(’gl'}'% 2B | Development 100 8.743 1.300 47.15|  6925.48 3334
100 year
Post-
'(’I%’;'D 2C | Development 100 16.892 0.300 272,53 (N/A) (N/A)
100 year
Post-
fg{;‘% 2C | Development 100 16.890 0.550 14772 6899.22 5.851
100 year
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 2 all 10-18-12.ppc Center [08.11.01.56)
11/9/2012 27 Siemon Company Drive Suite 200 W Page 3 of 34

Watertown, CT 06796 USA +1-203-755-1666



Subsection: I-D-F Table
Label: CO SPRINGS

L

I-D-F Curve

Return Event: 100 years

Storm Event: CO SPRINGS - 100 Year

iy

0.083
0.167
0.250
0.333
0.417
0.500
0.583
0.667
0.750
0.833
0,917
1,000

. 9,070

7.290
6.160
5.360
4,770
4.310
3.940
3.630
3.380
3.160
2.980
2.810

POND 2 alt 10-18-12.ppc

11/8/2012

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Waterlown, GT 06795 USA +1-203-755-1666

Bentiley PondPack V8i
[08.11.01.58)
Page 4 of 34



Subsection: Elevation-Area Volume Curve Return Event: 100 years
Label: POND 2A Storm Event: CO SPRINGS - 100 Year

6,930.00

6,932.00
6,934.00
6,936.00
6,938.00
6,940.00

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 2 alt 10-18-12.ppt Center [08.11.01.56)
11/9/2012 27 Siemon Company Drive Suite 200 W Page 5 of 34

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Elevation-Area Volume Curve
Label: POND 2B

Return Event: 100 years
Storm Event: CO SPRINGS - 100 Year

6,916.00 0.0 0.010 0.000 0.000 0.000
6,918.00 0.0 0.190 0.244 0.162 0.162
6,920.00 .0.0 0.330 0,770 0.514 0.676
6,922.00 0.0 0.440 1,151 0.767 1.443
6,924.00 0.0 0.560 1.496 0.598 2.441
6,926.00 0.0 0.680 1,857 1.238 3.679 |
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 2 alt 10-18-12.ppc Center [08.11.01.586]
11/9/2012 27 Siemon Company Drive Suite 200 W Page 6 of 34

Wateriown, CT 06795 USA +1-203-755-1666



Subsection: Elevation-Area Volume Curve Return Event: 100 years
Label: POND 2C Storm Event: CO SPRINGS - 100 Year

6,892,00

6,894.00
6,896.00
6,898.00
6,900.00

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 2 alt 10-18-12.ppc Center [08.11.01.58]
11/6/2012 27 Siemon Company Drive Suile 200 W Page 7 of 34

Watertown, CT 06795 USA +1-203-755-1666



Subsection; Outlet Input Data Return Event: 100 years
Label: POND 2A OUT Storm Event: CO SPRINGS - 100 Year

Requested Pond Water Surface Elevations

Minimum (Headwater) 6,930.00 ft

Increment (Headwater) 0.50 ft

Maximum (Headwater) 6,940.00 ft
- Qutlet Connectivity

Tailwater Settings | Tailwater

Bentiey Systems, Inc. Haestad Methods Solution
POND 2 ait 10-18-12.ppc Center
11/8/2012 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.58]
Page 8 of 34



Subsection: Qutlet Input Data

Return Event: 100 years

Label: POND 2A OUT Storm Event: CO SPRINGS - 100 Year

Structure ID: Culvert - 1
Structure Type: Culvert-Circular

Number of Barrels 1
Diameter ‘ 30,0 in
Length - . 50.00 ft
Length (Computed Barrel) 50.04 ft
Slope (Computed) 0.040 fi/ft

Outlet Control Data

Manning's n 0.013
Ke 0.200
Kb 0.009
Kr 0.000
Convergence Tolerance 0.00 ft

Inlet Control Data

Equation Form Form 1
K 0.0045
M 2.0000
Cc 0,0317
Y 0.6500
T1 ratio (HW/D) 1.075
T2 ratio (HW/D) 1.177

Slope Correction Factor -0.500

Use unsubmerged inlet control O equation below T1
elevation.

Use submerged inlet control O equation above T2
elevation

in transition zone between unsubmerged and submerged
inlet control,
interpolate between flows at T1 & T2...

T1 Elevation 6,933.69 ft T\ Flow 27.16 ft3/s
T2 Elevation 6,933.94 ft T2 Flow 31.05 ft3/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 2 ait 10-18-12.ppc Center (08.11.01.56)
11/9/2012 27 Siemon Company Drive Suile 200 W Page 9 of 34

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Outlet Input Data

Label: POND 2A OUT

POND 2 alt 10-18-12.ppc
1119/2012

Return Event: 100 years

Storm Event: CO SPRINGS - 100 Year

Structure 1D: TW

Structure Type: TW Setup, DS Channel

Tallwater Type Free Outfall
Convergence Tolerances

Maximum Iterations 30

Tailwater Tolerance

(Minimum} 0.01ft

Tailwater Tolerance

(Maximum) 0.50 ft

Headwater Tolerance

(Minimum) 0.01 ft

Headwater Tolerance

(Maximum) 0.50 ft

Flow Tolerance (Minimum) 0.001 ft3/s

Flow Tolerance (Maximum) 10.000 ft3/s

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Waterlown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56]
Page 10 of 34



Subsection: Individual Qutlet Curves

Label: POND 2A QUT

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert - 1 (Culvert-Circular)

6,930.00
6,930.50
6,931.00
6,931,50
6,932.00
6,932.50 |
6,933.00
6,933.50
6,934.00
6,934.50
6,935.00
6,935.50
6,936.00
6,936.50
6,937.00
6,937.50
6,938.00
6,938,50
6,939.00
6,939,50
6,940,00

Upstream HW & DNstream TW < Inv.El
Upstream HW & DNstream TW < Inv.El
Upstream HW & DNstream TW < Inv.El
CRIT.DEPTH CONTROL Vh=.122ft
Dcr=.354ft CRIT,DEPTH Hev=,00ft
CRIT.DEPTH CONTROL Vh= .250ft
Dcr=,700ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= ,389ft
Der= 1.033ft  CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= ,542ft
Dcr= 1.350ft  CRIT.DEPTH Hev=,00ft
CRIT.DEPTH CONTROL Vh= .717ft
Dcr= 1,639ft  CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .926ft
Dcr=1.889ft  CRIT.DEPTH Hev= .00ft
INLET CONTROL... Submerged: HW
=3.50

POND 2 alt 10-18-12.ppc
14/8/2012

Mannings open channel maximum cabacity: 88.24 ft3/s
Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Qutfall)

Return Event: 100 years
Storm Event: CO SPRINGS - 100 Year

0.00 (N/A) 0.00

0.00 (N/A) 0.00

1.19 (N/A) 0.00

4.51 (N/A) 0.00

9.58 (N/A) 0.00
15.97 (N/A) 0.00
23.17 (N/A) 0.00
30.71 (N/A) 0.00
37.24 (N/A) 0.00
42.03 (N/A) 0.00
46.34 (N/A) 0.00
50.27 (N/A) 0.00
53,92 (N/A) 0.00
57.34 (N/A) 0.00
60.56 (N/A) 0.00
6362 (N/A) 0.00
66.54 (N/A) 0.00
69.34 (N/A) 0.00
72.03 (N/A) 0.00
74.61 (N/A) 0.00

Bentley Systems, inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Waterlown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.58)
Page 11 of 34



Subsection: Individual Outlet Curves

Label: POND 2A OUT

Return Event: 100 years

Storm Event: CO SPRINGS - 100 Year

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channel maximum capacity; 88.24 ft3/s
Upstream 1D =  (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Al

g
INLET CONTROL...
=400
INLET CONTROL... Submerged:
=450
INLET CONTROL... Submerged:
=5,00
INLET CONTROL.., Submerged:
=5.50
INLET CONTROL... Submerged:
=6.00
INLET CONTROL... Submerged:
=6,50
INLET CONTROL... Submerged:
=7.00
INLET CONTROL.., Submerged:
=7.50
INLET CONTROL... Submerged:
=8.00
INLET CONTROL... Submerged:
=8,50
INLET CONTROL... Submerged:
=9.00

Submerged:

HW

HW

HW

HW

HW

HW

HW

HW

HW

HW

POND 2 alt 10-18-12.ppc
11/9/2012

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Waterfown, CT 06795 USA +1-203-755-1666

Bentley PondPack Vi
[08.11,01.56)
Page 12 of 34



Subsection: Outlet Input Data Return Event: 100 vears
Label: POND 2B OUT Storm Event: CO SPRINGS - 100 Year

Requested Pond Water Surface Elevations

Minimum (Headwater) 6,916.00 ft

Increment (Headwater) 0.50 ft

Maximum (Headwater) 6,926.00 ft
Outlet Connectivity

a0 L ey gl

le-irular Forward
| Taiiwater Settings | Tailwater

POND 2 alt 10-18-12.ppc Center [08.11.01.56]
11/9/2012 27 Siemnon Company Drive Suite 200 W Page 13 of 34

|
|
Bentley Systems, Inc. Haestad Methods Solution Bentiey PondPack V8i
Waterown, CT 06785 USA +1-203-755-1666



Subsection: Outlet Input Data
Label: POND 2B OUT

Return Event: 100 years
Storm Event: CO SPRINGS - 100 Year

Structure ID: Culvert - 1
Structure Type: Culvert-Circular

Number of Barrels 1
Diameter . 24,01in
Length 50.00 ft
Length (Computed Barrel) - 50.04 ft
Slope (Computed) 0.040 fr/ft
Outlet Control Daia
Manning's n 0.013
Ke 0.200
Kb 0.012
Kr 0.000
Convergence Tolerance 0.00 ft
Inlet Control Data
Equation Form Form 1
K 0.0045
M 2.0000
C 0.0317
Y 0.6900
T1 ratio (HW/D) 1.075
T2 ratio (HW/D) 1.177
Slope Correction Factor -0.500
Use unsubmerged inlet control 0 equation below T1
elevation.
Use submerged inlet control O equation above T2
elevation
[n transition zone between unsubmerged and submerged
inlet control,
interpolate between flows at T1 & T2...
Ti Elevation 6,919.15 ft T1 Flow 15,55 ft3/s
T2 Elevation 6,919.35 ft T2 Flow 17.77 ft3/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 2 alt 10-18-12,ppc Center [08.11.01.56]
11/9/2012 27 Siemon Company Drive Suile 200 W Page 14 of 34

Waterlown, CT 067085 USA +1-203-755-1666



Subsection: Outlet Input Data

Label: POND 2B OUT

POND 2 alt 10-18-12.ppc
11/9/2012

Return Event: 100 years

Storm Event: CO SPRINGS - 100 Year

Structure 1D: TW

Structure Type: TW Setup, DS Channel

Tailwater Type Free Qutfall
Convergence Tolerances

Maximum Iterations 30

Tallwater Tolerance

(Minimum) 0.01 ft

Tailwater Tolerance

(Maximum) 0.50ft

Headwater Tolerance

(Minimum) 0.01ft

Headwater Tolerance

(Maximum) 0.50ft

Flow Tolerance (Minimum) 0.001 ft3/s

Flow Tolerance (Maximum) 10.000 ft3/s

Bentiey Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentlley PondPack V8i
[08.11.01.56]
Page 15 of 34



Subsection: Individual Outlet Curves

Label: POND 2B OUT

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channel maximum capacity: 48.67 ft3/s
Upstream ID =  (Pond Water Surface)
Downstream ID = Tallwater (Pond Outfall)

6,916.00

6,916.50
6,917.00
6,917.50
6,918.00
6,918.50
6,919.00
6,919.50
6,920.00
6,920.50
6,921.00
6,921.50
6,922.00
6,922.50
6,923.00
6,923,50
6,924.00
6,924.50
6,925.00
6,925.50
6,926.00

Upstream HW & DNstream TW < Inv.El
Upstream HW & DNstream TW < Inv.El
Upstream HW & DNstream TW < Inv.El
CRIT.DEPTH CONTROL Vh=,123ft
Der= .354ft  CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh=,255ft
Der= .695ft  CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .402ft
Der= 1,018ft  CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= ,574ft
Der= 1.311ft  CRIT.DEPTH Hev= .00ft
CRIT,DEPTH CONTROL Vh=.787ft
Der= 1,555ft CRIT.DEPTH Hev= ,00ft
INLET CONTROL... Submerged: HW
=3,00

INLET CONTROL... Submerged: HW
=3,50

POND 2 alt 10-18-12.ppc
11/9/2012

000 |  (VA)

Return Event: 100 years
Stortm Event: CO SPRINGS - 100 Year

0,00

0.00 (N/A) 0.00
0.00 (N/A) 0.00
1.05 (N/A) 0.00
3.92 (N/A) 0.00
8.17 (N/A) 0.00
13.27 (N/A) 0.00
18.65 (N/A) 0.00
22.73 (N/A) 0.00
25.93 (N/A) 0.00
28.78 (N/A) 0.00
31.36 (N/A) 0.00
33.76 (N/A) 0.00
35.99 . (N/A) 0.00
38.09 (N/A) 0.00
40.08 (N/A) 0.00
41,98 (N/A) 0.00
379 - (N/A) 0.00
45.54 (N/A) 0.00
47.21 (N/A) 0.00
48,83 (N/A) 0.00

Beniley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56)
Page 16 of 34



Subsection: Individual Outlet Curves
Label: POND 2B OUT

Return Event: 100 years

Storm Event: CO SPRINGS - 100 Year

RATING TABLE FOR ONE QUTLET TYPE
Structure ID = Culvert ~ 1 (Culvert-Circular)

Mannings open channel maximum ca'pacity: 48.67 ft3/s
(Pond Water Surface)
Downstream ID = Tailwater (Pond Qutfall)

Upstream ID =

=4,00
=4,50
=500
=5.50
=6.00
=6.50
=7.00

=7.50

-| INLET CONTROL..,

=8.00

=8.50

=9.00

INLET CONTROL...
INLET CONTROL..,
INLET CONTROL..,
INLET CONTROL...
INLET CONTROL..,
INLET CONTROL...
INLET CONTROL..,

INLET CONTROL...

INLET CONTROL...

INLET CONTROL...

Sumerg:
Submerged:
Submerged:
Submerged:
Submerged:
Submerged:
Submerged:
Submerged:
Submerged:

Submerged:;

Submerged:

W
HW
HW
HW
HW
HW
HW
HW
HW
HW

HW

POND 2 ait 10-18-12.ppc

11/6/2012

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.58)
Page 17 of 34



Subsection: OQutlet Input Data Return Event; 100 years
Label: POND 2D QUT Storm Event: CO SPRINGS - 100 Year

Reqguested Pond Water Surface Elevations

Minimum (Headwater) 6,892.00 ft

Increment (Headwater) 0.50 ft

Maximum (Headwater) 6,900.00 ft
Outlet Connectivity

Culvert - 1
Culvert - 1
Culvert - 1
™

Orifice - 1
Riser - 2
Riser - 1
Culvert - 1

Tailwater

Orifice-Area
Inlet Box
Inlet Box
Culvert-Circular
Tailwater Settings

Beniley Systems, Inc. Haestad Methods Solution
POND 2 alt 10-18-12.ppc Center
11/9/2012 27 Slemon Company Drive Suite 200 W

Waterlown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8l
{08.11.01.56]
Page 18 of 34



Subsection: Outlet Input Data
Label: POND 2D OUT

Return Event: 100 years
Storm Event: CO SPRINGS - 100 Year

Structure ID: Orifice - 1
Structure Type: Orifice-Area

Number of Openings 12
Elevation - : 6,892.00 ft
Orifice Area 0.1 ft2
Top Elevation 6,898.00 ft
Datum Elevation 6,892.00 ft
Orifice Coefficient - 0.600

Structure ID: Riser - 1

Structure Type: Inlet Box
Number of Openings 1
Elevation 6,895,00 ft
Orifice Area 10.2 ft?
Orifice Coefficient 0.600
Weir Length 4.00 ft
Weir Coefficient 3.00 (ft~0.5)/s
K Reverse 1.000
Manning's n 0.000
Kev, Charged Riser 0.000
Weir Submergence False
Orifice H to crest False

Beniley Systems, Inc. Haestad Methods Solution
Center

11/0/2012 27 Siemon Company Drive Suite 200 W

|
POND 2 alt 10-18-12.ppc

Watertown, CT 08795 USA +1-203-755-1686

Bentley PondPack V8i

{08.11.01.56)
Page 19 of 34



Subsection: Qutlet Input Data Return Event: 100 years
Label: POND 2D OUT Storm Event: CO SPRINGS - 100 Year

Structure ID; Culvert - 1
Structure Type: Culvert-Circular

Number of Barrels 1
Diameter : 54,0 in
Length v 100.00 ft
Length (Computed Barrel) 100.02 ft
Slope (Computed) 0.020 ft/ft

Qutlet Control Data

Manning's n 0.013
Ke 0.200
Kb 0.004
Kr 0.000
Convergence Tolerance 0.00 ft

Inlet Control Data

Equation Form Form 1
K 0.0045
M 2,0000
C 0.0317
Y 0.6900
T1 ratio (HW/D) 1.085
T2 ratio (HW/D) 1.187
Slope Correction Factor -0.500

Use unsubmerged inlet control 0 equation below T1

elevation.

Use submerged inlet control 0 equation above T2

elevation

In transition zone between unsubmerged and submerged

inlet control,
interpolate between flows at T1 & T2...
T1 Elevation 6,896.88 ft T1 Flow 118.08 ft3/s
T2 Elevation 6,897.34 ft T2 Flow 134,95 ft3/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 2 alt 10-18-12.ppe Center (08.11,01.56]
1119/2012 27 Siemon Company Drive Suite 200 W Page 20 of 34

Waterlown, CT 068795 USA +1-203-755-1666



Subsection: Outlet Input Data

Label: POND 2D OUT

POND 2 alt 10-18-12.ppc
117912012

Return Event: 100 years

Starm Event: CO SPRINGS - 100 Year

Structure ID; Riser -2
Structure Type: Inlet Box

Number of Openings 1
Elevation ' 6,897.40 ft
Orifice Area 16.0 ft2
Orifice Coefficient 0.600
Weir Length 6,00 ft
Weir Coefficient 3.00 (fA~0.5)/s
K Reverse 1.000
Manning's n 0.000
Kev, Charged Riser 0.000
Weit Submergence False
Orifice H to crest False
Structure ID; TW
Structure Type: TW Setup, DS Channel
Tailwater Type Free Outfall
Convergence Tolerances
Maximum Iterations 30
Tailwater Tolerance
(bflinimum) » 0.01ft
Tailwater Tolerance
(Maximum) 0.50 ft
Headwater Tolerance
(Minimum) 0.011t
Headwater Tolerance
(Maximum) 0.50 ft
Flow Tolerance (Minimum) 0,001 ft3/s
Flow Tolerance (Maximum) 10.000 ft3/s

Bentley Syslems, In¢. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentiey PondPack V8i
[08.11.01.56)
Page 21 of 34



Subsection: Individual Outlet Curves
Label: POND 2D QUT

RATING TABLE FOR ONE QUTLET TYPE
Structure ID = Orifice - 1 (Orifice-Area)

Upstream ID =

(Pond Water Surface)

Downstream ID = Culvert - 1 (Culvert-Circular)

6,892.00
6,892.50
6,893.00
6,893.50
6,894.00
6,894.50
6,695.00
6,895.50
6,896.00
6,896.50
6,897.00
6,897.40
6,897.50
6,898.00
6,898,50
6,899,00
6,899.50
6,900,00

H=2.23
H=1.93
H=1.53
H=1.14
H=.53

0.00
0.33
0.79
1.29
1.82
2.36
2.91
3.15
3.32
3.54
3.80
4.06
4.11
4,32
4.01
3.57
3.08
2,10

0.00
6,892.50
6,893.00
6,893.50
6,894.00
6,894.50
6,895.00
6,895.50
6,896.00
6,896.50
6,897.00
6,897.40
6,897.50
6,898.00
6,898.50
6,899.00
6,899.50
6,900.00

WS below an invert; no flow.

Hi=.28; Ht=5.78; Qt=.58

Hi=.65; Ht=5.65; Qt=.57

Hi=1.06; Ht=5.56; Qt=.57
Hi=1.47; Ht=5.47; Qt=.56
Hi=1.89; Ht=5.39; Qt=.56
Hi=2.33; Ht=5.33; Qt=.56
Hi=2.42; Ht=4.92; Qt=.53
Hi=2.42; Ht=4.42; Qt=.51
Hi=2.43; Ht=3.93; Qt=.48
Hi=2.44; Ht=3.44; Qt=.45
Hi=2.46; Ht=3.06; Qt=.42
Hi=2.44; Ht=2.94; Qt=.41

0.00 0.00

0.00 |

Return Event: 100 years
Storm Event: CO SPRINGS - 100 Year

~0.00

POND 2 alt 10-18-12.ppc

11/9/2092

0.00 (N/A)

6,892.22 6,892.22 0.00 0.00 (N/A) 0.00
6,892.35 6,892.35 0.00 0.00 (N/A) 0.00
6,892.44 6,892.44 0.00 0.00 (N/A) 0.00
6,892.53 6,892.53 0.00 0.00 (N/A) 0.00
6,892.61 6,892.61 0.00 0.00 (N/A) 0.00
6,892.67 6,892.67 0.00 0.00 (N/A) 0.00
6,893.08 6,893.08 0.00 0.00 (N/A) 0.00
6,893.58 6,893.58 0.00 0.00 (N/A) 0.00
6,894.07 6,894.,07 0.00 0.00 (N/A) 0.00
6,894.56 6,894.56 0.00 0.00 (N/A) 0.00
6,894.94 6,894.94 0.00 0.00 (N/A) 0.00
6,895.06 6,895.06 0.00 0.00 (N/A) ) 0,00
6,895.77 6,895.77 0.00 0.00 (N/A) 0.00
6,896.57 6,896.57 0.00 0.00 (N/A) 0.00
6,897.47 6,897.47 0.00 0.00 (N/A) 0.00
6,898.36 6,898.36 0.00 0.00 (N/A) 0.00
6,899.47 6,899.47 0.00 0.00 (N/A) 0.00

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

Center (08.11.01.56)

27 Siemon Company Drive Suite 200 W Page 22 of 34

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Individual Outlet Curves

Label: POND 2D OUT

RATING TABLE FOR ONE OUTLET TYPE

Structure ID = Riser - 1 (Inlet Box)

Upstream ID = (Pond Water SurFace)‘
Downstream ID = Culvert - 1 (Culvert-Circular)

6,89200| 0.00]  0.00]0.00

Return Event: 100 years
Storm Event: CO SPRINGS - 100 Year

0.00 (N/A) 0.00
6,892.50 0.00 0.00 | 0.00 6,892.22 0.00 0.00 (N/A) 0.00
6,893.00 0.00 0.00 | 0.00 6,892.35 0.00 0.00 (N/A) 0.00
6,893.50 0.00 0.00 | 0,00 6,892.44 0.00 0.00 (N/A) 0.00
6,894.00 0.00 0.00 | 0,00 6,892.53 0.00 0.00 (N/A) 0.00
6,894.50 0.00} 0.00 | 0.00 6,892.61 0.00 0.00 (N/A) 0.00
6,895.00 0.00 0.00 | 0.00 6,892.67 0.00 0.00 (N/A) 0.00
6,895.50 4.24 6,895.50 | Free Outfall | 6,893.08 0.00 0.00 (N/A) 0.00
6,896.00 12.00 6,896.00 | Free Outfall | 6,893.58 0.00 0.00 (N/A) 0.00
6,896.50 22,05 6,896.50 | Free Outfall | 6,894,07 0.00 0.00 (N/A) 0.00
6,897.00 33.94 6,897.00 | Free Outfall | 6,894,56 0.00 0.00 (N/A) 0.00
6,897.40 44.62 6,897.40 | Free Qutfall | 6,894.94 0.00 0.00 (N/A) 0.00
6,897.50 47.43 6,897.50 | 6,895.06 6,895.06 0.00 0.00 (N/A) 0.00
6,898.00 62,35 6,898.00 | 6,895.77 6,895.77 0.00 0,00 (N/A) 0.00
6,898.50 78.57 6,898.50 | 6,896.57 6,896.57 0.00 0.00 (N/A) 0.00
6,899.00 96.00 6,899.00 | 6,897.47 6,897.47 0.00 0.00 (N/A) 0.00
6,899.50 | 104.24 6,899.50 | 6,898.36 6,898.36 0.00 0.00 (N/A) 0.00
6,900,00 | 109.88 6,900.00 | 6,899.47 6,899.47 0.00 0.00 (N/A) 0,00
WS below an invert; no flow.
WS below an invert; no fiow.
W5 below an invert; no flow.
WS below an Invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
Weir: H =0.5ft
Weir: H =1ft
Weir: H =1,5ft
Weir: H =2ft
Weir: H =2.4ft
FULLY CHARGED RISER: ADJUSTED TO
WEIR: H =2.5ft
FULLY CHARGED RISER: ADJUSTED TO
WEIR: H =3ft
FULLY CHARGED RISER: ADJUSTED TO
WEIR: H =3.5ft
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 2 alt 10-18-12.ppc Center [08.11.01.56)
11/9/2012 27 Siemon Company Drive Suite 200 W Page 23 of 34

Watertown, CT 08795 USA +1.203-765-1666



Subsection: Individual Outlet Curves

Return Event: 100 years

Label: POND 2D OUT Storm Event: CO SPRINGS - 100 Year

RATING TABLE FOR ONE QUTLET TYPE
Structure ID = Riser - 1 (Inlet Box)
Upstream ID = (Pond Water Surface)
Downstream ID = Culvert - 1 (Culvert-Circular)

- . e .
FULLY CHARGED RISER: ADJUSTED TO
WEIR: H =4ft
FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=4,50
FULLY CHARGED RISER: Orifice
Equation Control to Crest; H=5.00

Bentley Sysiems, inc. Haestad Methods Solution
POND 2 alt 10-18-12.ppc Center
11/9/2012 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56]
Page 24 of 34



Subsection: Individual Outlet Curves

Label: POND 2D OUT

RATING TABLE FOR ONE OUTLET TYPE

Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channel maximum pabacity: 299.14 ft3/s
Upstream ID = Orifice - 1, Riser - 2, Riser - 1
Downstream ID = Tailwater (Pond Outfall)

6,892.00 0.00 0.00
6,892.50 0.33| 6,892.22
6,893.00 0.80| 6,892.35
6,893.50 129 6,892.44
6,894.00 182 6,892.53
6,894.50 2.35| 6,892.61
6,895.00 291| 6,892.67
6,895.50 739! 6,893.08
6,896.00| 15.31| 6,893.58
6,896.50 | 25.58| 6,894.07
6,897.00] 37.74| 6,894.56
6,897.40| 48.66| 6,894.94
6,897.50( 52.10| 6,895.06
6,898.00| 75.01| 6,895.77
6,898.50 | 103.35| 6,896.57
6,899.00] 13598| 6,897.47
6,899.50 | 162.27| 6,898.36
6,900.00 | 187.59| 6,899.47

W5 below an Invert; no flow.
CRIT.DEPTH CONTROL Vh= .054ft

CRIT.DEPTH CONTROL Vh= .084ft
CRIT.DEPTH CONTROL Vh= ,107t
CRIT.DEPTH CONTROL Vh=.127ft
CRIT.DEPTH CONTROL Vh= .146ft

FLOW PRECEDENCE 5ET TO
UP5TREAM CONTROLLING
5TRUCTURE

CRIT.DEPTH CONTROL Vh=,265ft

CRIT.DEPTH CONTROL Vh=,393ft

POND 2 alt 10-18-12.ppc
111912012

Dcr=.160ft CRIT.DEPTH Hev=,00ft
Dcr= ,248ft CRIT.DEPTH Hev=,00ft
Der= .316ft  CRIT,DEPTH Hev=,00ft
Dcr=.376ft CRIT.DEPTH Hev= .00ft

Der=.428ft  CRIT.DEPTH Hev= .00ft

Dcr=.764ft  CRIT.DEPTH Hev=,00ft

Der=1,109ft  CRIT.DEPTH Hev= ,00ft

Return Event: 100 years
Storm Event: CO SPRINGS - 100 Year

0.00 Free Outfall 0.00 0.00 (N/A) 0.00
Free Outfall ] Free Outfali 0.00 0.00 (N/A) 0.00
Free Outfall | Free Outfall 0.00 0.00 (N/A) 0.00
Free Outfall | Free Outfall 0.00 0.00 (N/A) 0.00
Free Outfall | Free Outfall 0.00 0.00 (N/A) 0.00
Free Outfall | Free Outfall 0.00 0.00 (N/A) 0.00
Free Outfall | Free Outfall 0.00 0.00 (N/A) 0.00
Free Outfall | Free Outfall 0.00 0.00 (N/A) 0.00
Free Outfall | Free Outfall 0.00 0.01 (N/A) 0.00
Free Qutfall | Free Outfall 0.00 0.00 (N/A) 0.00
Free Outfall | Free Outfali 0.00 0.00 (N/A) 0.00
Free Outfall | Free Outfali 0.00 0.02 (N/A) 0.00
Free Outfall | Free Outfall 0.00 0.02 (N/A) 0.00
Free Outfall | Free Outfall 0.00 0.02 (N/A) 0.00
Free Outfall | Free Outfall 0.00 0.00 (N/A) 0.00
Free Outfall | Free Outfall 0.00 0.01 (N/A) 0.00
Free Outfall | Free Outfall 0.00 0.00 (N/A) 0.00
Free Qutfall | Free Qutfall 0.00 0.00 (N/A) 0.00

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack Voi

Center [08.11.01.56)

27 Slemon Company Drive Suite 200 W Page 25 of 34

Watertown, CT 08795 USA +1.203-7565-1868



Subsection: Individual Outlet Curves

Label: POND 2D OUT

Return Event: 100 years

Storm Event: CO SPRINGS - 100 Year

RATING TABLE FOR ONE QUTLET TYPE
Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channel maximum capacity: 299.14 ft3/s
Upstream ID = Orifice - 1, Riser - 2, Riser - 1
Downstream ID = Tailwater (Pond Outfall)

CRIT.DEPTH CONTROL Vh= ,524ft
Dcr= 1.444ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .659ft
Dcr=1.767ft CRIT.DEPTH Hev= ,00ft
CRIT.DEPTH CONTROL Vh= .771ft
Der= 2,017ft CRIT.DEPTH Hev= ,00ft
CRIT.DEPTH CONTROL Vh= .806ft
Dcr= 2,090ft CRIT.DEPTH Hev= ,00ft
CRIT.DEPTH CONTROL Vh= 1.031ft
Dcr= 2.530ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= 1.319ft
Dcr= 2,989ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= 1,698ft
Dcr= 3.430ft CRIT.DEPTH Hev= .00ft
INLET CONTROL.., Submerged: HW
=6.36

INLET CONTROL... Submerged: HW
=7.47

POND 2 alt 10-18-12.ppc
111012012

Bentley Systems, Inc. Haestad Methods Sofution

Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1.203-755-1666

Bentley PondPack V8i
{08.11.01.56)
Page 28 of 34



Subsection: Individual Outlet Curves
label: POND 2D OUT

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Riser -2 (Inlet Box)

Upstream ID = (Pond Water Surféce)‘
Downstream ID = Cuivert - 1 (Culvert-Circular)

000/0.00 o000 | 0.00]

Return Event: 100 years

0.00

(N/A)

6,892.00 0.00

6,892,50 0.00 0.00 | 0.00 6,892,22 0.00 0.00 (N/A) 0.00
6,893.00 0.00 0,00 0.00 6,892,35 0.00 0.00 (N/A) 0.00
6,893.50 0.00 0.00 ] 0.00 6,892.44 0.00 0.00 (N/A) 0.00
6,894.00 0.00 0.00 | 0.00 6,892.53 0.00 0.00 (N/A) 0.00
6,894.50 0,00  0.00]|0.00 6,892.61 0.00 0.00 (N/A) 0.00
6,895.00 0.00 0.00 | 0.00 6,892.67 0.00 0.00 (N/A) 0.00
6,895.50 0.00 0.00 ] 0.00 6,893.08 0.00 0.00 (N/A) 0.00
6,896.00 0.00 0.00 ] 0.00 6,893.58 0.00 0.00 (N/A) 0.00
6,896.50 0.00 0.00 { 0.00 6,894.07 0.00 0.00 (N/A) 0.00
6,897.00 0.00 0.00 | 0,00 6,894.56 0.00 0.00 (N/A) 0.00
6,897.40 0.00 0.00 | 0.00 6,894.94 0.00 0.00 (N/A) 0.00
6,897.50 0.57 6,897.50 | Free Outfall | 6,895.06 0.00 0.00 (N/A) 0.00
6,898.00 8.37 6,898.00 | Free Outfall |6,895.77 0.00 0.00 (N/A) 0.00
6,898.50 20.77 6,898.50 | Free Outfall | 6,896.57 0.00 0.00 (N/A) 0.00
6,899.00 36.43 6,899.00 | 6,897.47 6,897.47 0.00 0.00 (N/A) 0.00
6,899.50 54.78 6,899.50 | 6,898.36 6,898.36 0.00 0.00 (N/A) 0.00
6,900.00 75.46 6,900.00 | 6,899.47 6,899.47 0.00 0.00 (N/A) 0.00

Storm Event: CO SPRINGS - 100 Year

0,00

WS below an invert; no flow.
WS below an invert; no flow,
WS below an Invert; no flow.
WS below an Invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow,
WS below an invert; no flow,
WS below an invert; no flow.
WS below an Invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
Weir: H =0.1ft

Weir: H =0.6ft

Weir: H =1,1ft

FULLY CHARGED RISER: ADJUSTED TO
WEIR: H =1.6ft

Bentley Systems, Inc. Haestad Methods Solution
POND 2 alt 10-18-12.ppc Center
11/9/2012 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-765-1666

Bentley PondPack V8i

[08.11.01.56)
Page 27 of 34



Subsection: Individual Outlet Curves
Label:. POND 2D OUT

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Riser - 2 (Inlet Box)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert - 1 (Culvert-Circular)

, el _
FULLY CHARGED RISER: ADJUSTED TO
WEIR: H =2,1ft
FULLY CHARGED RISER: ADJUSTED TO

WEIR: H =2.6ft

Return Event: 100 years
Storm Event: CO SPRINGS - 100 Year

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

POND 2 alt 10-18-12.ppc

111072012 27 Siemon Company Drive Suite 200 W

Center

[08.11.01.56]
Page 28 of 34

Waterlown, CT 06795 USA +1-203-755-1666



Subsection: Modified Rational Graph

Label: BASIN B12-B14

Method Type

Time of Duration (Modified
Rational, Critical)

Method T
-0.467 hours

Flow

Return Event: 100 years
Storm Bvent: CO SPRINGS - 100 Year

Time

(1]

[2]

Time of Concentration

Time of Duration (Modified

(Modifled Ratlonal, Composite) 2'25° hours  Rational, Critical) 0.467 hours
Intensity (Modified Rational, Intensity (Modified Rational, .
Peak) 6.160 in/h Critical) 4,494 in/h
Flow (Modified Rational, Peak) 59.50 ft3/s Flow (Modified Rational, 43.41 ft3/s
Critical) )

[3]
First Outflow Breakpoint
{Modified Rational, Method 0.601 hours
™
Flow (Modified Rational,
Allowable) 20.09 fts/s

{41 (]
Second Outflow Breakpoint Storage (Modified Rational, ;
(Modified Rational) 0.416 hours Estimated) 0.925 ac-ft
Flow (Modified Rational, 20.09 ft3/s

Allowable)

POND 2 alt 10-18-12.ppc
11/9/2012

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Stemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1.203-755-1666

Bentley PondPack V8i
[08.11.01.56)
Page 29 of 34



Subsection: Modified Rational Graph

Label: BASIN B16-B21

Method Type

Time of Duration {Modified
Rational, Critical)

Method T

0.333 hours

Flow

Return Event: 100 years
Storm Event: CO SPRINGS - 100 Year

Time

(1)

(2]

Time of Concentration

Time of Duration (Modified

(Modified Rational, Composite) 282 hours  pational, Critical) 0.333 hours
Intensity (Modified Rational, Intensity (Modified Rational, .
: Peak) 5.857 in/h ‘ Critical) 5.360 in/h
Flow (Modified Rational, Peak) 170.37 ft3/s Flgw (Madified Rational, 155.93 /s
Critical)
[3]
First Outflow Breakpoint
(Modifted Rational, Method 0.414 hours
T
Flow (Modifled Ratlonal,
Allowable) 11115 ft3/s
[4] (8]
Second Qutflow Breakpoint Storage (Modified Rational, g
(Modified Rational) 0.379 hours  Eoimated) 1312 ac-ft
Flow (Modified Rational,
Alowable) 111.15 ft2/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 2 alt 0-18-12.ppc Center [08.11.01.56]
11/0/2012 27 Siemon Company Drive Suite 200 W Page 30 of 34

Watertown, CT 08795 USA +1-203-765-1666



Subsection: Modified Rational Graph

Label: BASIN B1-B8

Method Type

Time of Duration (Modified
Rational, Critical)

Method T
-0.500 hours

Flow

Return Event: 100 years
Storm Event: CO SPRINGS - 100 Year

Time

[1]

[2]

Time of Concentration

Time of Duration (Modified

‘ (Modified Rational, Composite) 0.363 hours Rational, Critical) 0.500 hours
| Intensity (Modified Rational, . Intensity (Modified Rational,
i peak) 5.150 in/h Critical) 4.310 infh
. . 3 .
| Flow (Modified Rational, Peak) 205.80 ft3/s Flow (Modifled Rational, 172.23 ft3/s
Critlcal)
(3]
| first Qutflow Breakpoint
(Modified Rational, Method 0.599 hours
n
; Flow (Modified Rational,
i Allowable) 125.34 ft3/s
[4] [8]
Second Qutflow Breakpoint Storage (Modified Rational, g
(Modified Rational) 0.505 hours  Eetimated) 2.161 acft
Flow (Modified Rational,
Allowable) 125.34 f3/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

POND 2 alt 10-18-12.ppc
11/9/2012

Center

27 Siemon Company Drive Suite 200 W

Waterlown, CT 06795 USA +1-203-755-1666

[08.11.01.66}
Page 31 of 34



Subsection: Modified Rational Graph Return Event: 100 years
Label: BASIN B-22-0S-8 Storm Event: CO SPRINGS - 100 Year

Method Type Method T

Time of Duration (Modified

Rational, Critical) ‘ 0.550 hours

‘r , R v Notto
' Scale

Flow

Time
(1] 2
Time of Concentration Time of Duration (Modified
(Modified Rational, Composite) 0.210 hours Rational, Critical) 0.550 hours
Intensity (Modified Rational, . Intensity (Modified Rational,
Peak) 6.702 in/h ‘ Critical) 4,088 infh
Flow (Modified Rational, Peak) 79.11 ft3/s Flc‘»:v (Modified Rational, 48.25 ft3/s
Critical)
(3]
First Outflow Breakpoint
(Modified Rationai, Method 0.670 hours
N
Flow (Modified Rational,
Allowable) 20.73 ft¥/s
[4] (5]
Second Outfiow Breakpoint Storage (Modified Rational, y
(Modified Rational) 0.365 hours — Egtimated) 1.281 ac-ft
Flow (Modified Rational, )
Allowable) 20.73 fte/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 2 alt 10-18-12.ppc Center [08.11.01.56)
11/9/2012 27 Siemon Company Drive Suite 200 W Page 32 of 34

Woatertown, CT 06795 USA +1-203-755-16686



Subsection: Modified Rational Graph

Label: BASIN B9-Bi1i

Method Type

Time of Duration (Modified
Rational, Critical)

Method T

0.467 hours

Flow

Return Event: 100 years
Storm Event: CO SPRINGS - 100 Year

Notto
Scale

Time
(1 [2]
Time of Concentration Time of Duration (Modified
(Madified Rational, Composite) %23 hours  pational, Critical) 0.467 hours
Intensity (Modified Rational, . Intensity (Modified Rational, .
Peak) 6.319 in/h Critical) 4,494 in/h
Flow (Modified Rational, Peak) 62.69 ft3/s Flow (Modified Rational, 44.58 ft3/s
Critical) )
(3]
First Outflow Breakpoint
(Modified Rational, Method 0.596 hours
)
Flow (Modified Rational,
Allowable) 20.34 ft3/s
[4] (6]
Second Outflow Breakpoint Storage (Modified Rational, )
(Modified Rational) 0.3 hours Estimated) 0.961 acft
Flow (Modified Rational,
Allowable) 20.34 fie/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack Vai
POND 2 alt 10-18-12.ppc Center 108.11.01.56)
11/6/2012 27 Siemon Company Drive Suite 200 W Page 33 of 34

Waterlown, CT 06795 USA +1-203-755-1666
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Subsection: Modified Rational Grand Summary

Modified Rational Method

Q = CiA * Units Conversion; Where conversion = 43560 / (12 * 3600)

18.900 0.550 0.983 1,508 16,75 | 5.89 1.361 0.896
5| 28.800 0.574 0.717 1,956 32.61 13.21 1.931 1.175
|
|
|
|
POND 3-5YR.ppc Center [08.11.01.56)
11/9/2012 27 Siemon Company Orive Suite 200 W Page 2 of 18

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack Vej
Watertown, CT 06795 USA +1-203-755-1666



Subsection: Master Network Summary

Catchments Summary

5 1,361 0.300 16.75

Post-Dloment 5

BASIN D1 & D6 i ' |
BASIN D2-D4&D7 Sggt'pe"empf"e”t 5. 5 1,931 0.350 32,61

Node Summary

RELEASE

Pond Summary

Post-
PO-1 (IN) Development 5 1,931 0.350 32,61 (N/A) (N/A)
5 year '
Post-
PO-1 (OUT) | Development 5 1.924 1.000 4.47 6,891.40 1.712
5 year
Bentley Systems, Inc, Haestad Methods Solution Bentley PorndPack V8i
POND 3-5YR.ppc Center [08.11.01.58]
11/9/2012 27 Siemon Company Drive Suite 200 W Page 3 of 18

Watertown, CT 06795 USA +1-203.755-1666



Subsection: I-D-F Table Return Event: 5 years
Label: CO SPRINGS Storm Event; CO SPRINGS - 5 Year

I-D-F Curve

0.167 '4.100
0.250 T 3,460
0.333 ' 3.010
0.417 2.680
0.500 2.420
0.583 2.210 |
0.667 2.040
0.750 1,900
0.833 1.780
0.917 1.670
1.000 1.580
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack VBi
POND 3-§YR.ppc Center {08.11.01.56])
11/9/2012 27 Siemon Company Orive Suite 200 W Page 40f 18

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Elevation-Area Volume Curve
Label: PO-1

Return Event: 5 years
Storm Event: CO SPRINGS - 5 Year

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1.203-755-1666

POND 3-5YR ppc
11/9/2012

Bentley PondPack V8i
[08.11.01.56]
Page 50f 18



Subsection: Outlet Input Data
Label: POND 3 OUTLET

Return Event: 5 years
Storm Event: CO SPRINGS - 5 Year

Requested Pond Water Surface Elevations

Minimum (Headwater) 6,886,00 ft
Increment (Headwater) 0.50 ft
Maximum (Headwater) 6,896,00 ft

Outlet Connectivity

il o i o cigs s

Inlt B A Foard Culvert- 4

6,892.50

Orifice-Area Orifice - 1 | Forward Culvert - 1 6,886.00
Culvert-Circular Culvert - 1 | Forward W 6,886.00
Tailwater Settings | Tallwater (N/A)

Bentley Systems, inc. Haestad Methods Solution
POND 3-5YR.ppc Center
11/0/2012 27 Siemon Gompany Drive Suite 200 W
Watertown, CT 067985 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56]
Page 6 of 18



Subsection: Outlet Input Data
Label: POND 3 QUTLET

Return Event: 5 years
Storm Event: CO SPRINGS - 5 Year

Structure ID: Orifice - 1
Structure Type: Orifice-Area

Number of Openings 20
Elevation 6,886.00 ft
Orifice Area 0.0 fr2
" Top Elevation 6,890.00 ft
Datum Elevation 6,886.00 ft
Orifice Coefficient 0.600
Structure ID: Riser - 1
Structure Type: Inlet Box
Number of Openings 1
Elevation 6,892.50 ft
Crifice Area 10.2 ft2
Orifice Coefficient 0.600
Weir Length 4.00 ft
Welr Coefficient 3.00 (ft*0.5)/s
K Reverse 1.000
Manning's n 0.000
Kev, Charged Riser 0.000
Weir Submergence False
Orifice H to crest False
Structure ID: Culvert - 1
Structure Type: Culvert-Circular
Number of Barrels 1
Diameter 36.0in
Length 100.00 ft
Length (Computed Barrel) 100.00 ft
Slope (Computed) 0.010 ft/ft
Outlet Control Data
Manning's n 0.013
Ke 0.200
Kb 0.007
Kr 0.000
Convergence Tolerance 0.00 ft
Inlet Control Data
Equation Form Form 1
K 0.0045
M 2.0000
C 0.0317
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
fﬁgzoozz-zsm.ppc Center (08.11.01.56]

27 Siemon Company Drive Suite 200 W

Page 7 of 18
Watertown, CT 08795 USA +1-203-755-1666



Subsection: Outlet Input Data Return Event: 5 years
Label: POND 3 QUTLET Storm Event: CO SPRINGS - 5 Year

Inlet Control Data

Y 0.6900
T1 ratio (HW/D) 1.090
T2 ratio (HW/D) . 1,192
‘Slope Correction Factor -0.500

Use unsubmerged inlet control 0 equation below T1

elevation.

Use submerged inlet control 0 equation above T2

elevation

In transition zone between unsubmerged and submerged
inlet control,
interpolate between flows at T1 & T2...

T1 Elevation 6,889,27 ft T1 Flow 42.85 ft3/s

T2 Elevation 6,889,58 ft T2 Flow 48.97 ft3/s
Bentley Systermns, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 3-5YR.ppe Center [08.11.01.56)
117912012 27 Siemon Company Drive Suite 200 W Page 8 of 18

Waterlown, CT 06705 USA +1-203-755-1666



Subsection: Outlet Input Data

Return Event: 5 years
Label: POND 3 OUTLET

Storm Event: CO SPRINGS - 5 Year

Structure ID: TW

Structure Type: TW Setup, DS Channel

Tallwater Type Free Outfall
Convergence Tolerances

Maximum Iterations 30
Tailwater Tolerance

(Minimum) 0017
Tailwater Tolerance

(Maximum) 0.50 ft
Headwater Tolerance

(Minimum) 0.01 ft
Headwater Tolerance

(Maximum) 0.50 ft
Flow Tolerance (Minimum) 0.001 ft3/s
Flow Tolerance (Maximum) 10.000 ft3/s

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 3-5YR.ppc Center [08.11.01.56)
11/9/2012 27 Siemon Company Drive Suite 200 W Page 9 of 18

Watertown, CT 06795 USA +1-203-755-1668



Subsection: Individual Outlet Curves Return Event: 5 years
Label: POND 3 OUTLET Storm Event: CO SPRINGS - 5 Year

RATING TABLE FOR ONE QUTLET TYPE
Structure ID = Orifice - 1 (Orifice-Area)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert - 1 (Culvert-Circular)

6,886.00 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,886.50 0.29 6,886.50 | 6,886.23 6,886.23 0.00 0.00 (N/A) 0.00
6,887.00 0.71 6,887.00 | 6,886.36 6,886.36 0.00 0.00 (N/A) 0.00
6,887.50 1.16 6,887.50 | 6,886.47 6,886.47 0.00 0.00 (N/A) 0.00
6,888.00 1.64 6,888.00 | 6,886.56 6,886.56 0.00 0.00 (N/A) 0.00
6,888.50 2.15 6,888.50 | 6,886.64 6,886.64 0,00 0.00 (N/A) 0.00
6,889.00 2,67 '6,889.00 | 6,886.72 6,886,72 0,00 0.00 (N/A) 0.00
6,689.50 3.20 6,889.50 | 6,886.79 6,886.79 0.00 0.00 (N/A) 0.00
6,890.00 3.75 6,890.00 | 6,886.86 6,886.86 0.00 0.00 (N/A) 0.00
6,890.50 4.02 6,890.50 | 6,886.89 6,866.89 0.00 0,00 (N/A) 0.00
6,891.00 4.28 6,891.00 | 6,886.92 6,886.92 0.00 0.00 (N/A) 0.00
6,891.50 4.52 6,891.50 | 6,886.95 6,886.95 0.00 0.00 (N/A) 0.00
6,892.00 4.75 6,892.00 | 6,886.97 | 6,886.97 0.00 0.00 (N/A) 0.00
6,892.50 4.97 6,892.50 | 6,886.99 6,886.99 0.00 0.00 (N/A) 0.00
6,893.00 5.02 6,893.00 | 6,887.38 6,887.38 0.00 0.00 (N/A) 0.00
6,893.50 5.00 6,893.50 | 6,887.92 6,887.92 0.00 0.00 (N/A) 0.00
6,894.00 4.97 6,894.00 | 6,888.50 6,888.50 0.00 0.00 (N/A) 0.00
6,894.50 4.91 6,894.50 | 6,889.12 6,889.12 0.00 0.00 (N/A) 0.00
6,895.00 4.83 6,895.00 | 6,889.79 6,889.79 0.00 0.00 (N/A) 0.00
6,895.50 4.55 6,895.50 | 6,890.89 6,890.89 0.00 0.00 (N/A) 0.00
6,896.00 4.03 6,896.00 | 6,892.38 6,892.38 0.00 0.00 (N/A) 0.00

WS below an invert; no flow.
Hi=.27; Ht=3.77; Qt=.21

Hi=.64; Ht=3.64; Qt=.20
Hi=1.03; Ht=3.53; Qt=.20
Hi=1.44; Ht=3.44; Qt=.20
Hi=1.86; Ht=3.36; Qt=.19
Hi=2.28; Ht=3.28; Qt=.19
Hi=2.71; Ht=3.21; Qt=.19
H=3.14

H=3.61

H =4.08

H =455

H =5.03

H=5.51

H =5.62

Bentley Syslems, Inc. Haestad Methods Solution Bentley PondPack V8i

POND 3-5YR.ppc Center [08.11,01.56)

11/9/2012 27 Siemon Company Drive Suite 200 W Page 10 0of 18
Watertown, CT 06785 USA +1-203-755-1666



Subsection: Individual Outlet Curves Return Event: 5 years
Label: POND 3 OUTLET Storm Event: CO SPRINGS - 5 Year

RATING TABLE FOR ONE QUTLET TYPE
Structure ID = Orifice - 1 (Orifice-Area)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert - 1 (Culvert-Circular)

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack Vsi
POND 3-5YR ppc Center {08.11.01.56)
11/8/2012 27 Siemon Company Drive Suite 200 W Page 11 0f 18

Watertown, CT 06795 USA +1-203-756.1 666



Subsection: Individual Outlet Curves Return Event: 5 years
Label: POND 3 OUTLET Storm Event: CO SPRINGS - 5 Year

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Riser - 1 (Inlet Box)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert - 1 (Culvert-Circular)

6,886.00|  0.00 | 000|000  |000 | 0.00]  000]  (NA) 0,00

6,886.50 0.00 0.00 { 0.00 6,886.23 0.00 0.00 (N/A) 0,00
6,887.00 0.00 0.00 ; 0.00 6,886.36 0.00 0.00 (N/A) 0.00
6,887.50 0.00 0.00 | 0.00 6,886.47 0.00 0.00 (N/A) 0.00
6,888.00 0.00 0.001 0.00 6,886.56 0.00 0.00 (N/A) 0.00
6,888.50 0.00 0.00 | 0.00 6,886.64 0.00 0.00 (N/A) 0.00
6,889.00 0.00 0.00 | 0,00 6,886.72 0.00 0.00 (N/A) 0.00
6,889.50 0.00 0.00 | 0.00 6,866.79 0.00 0.00 (N/A) 0.00
6,890,00 0.00 0.00 { 0.00 6,886.86 0.00 0.00 (N/A) 0.00
6,890.50 0.00 0.00 1 0.00 6,886.89 0.00 0.00 (N/A) 0.00
6,891.00 0.00 0.00 | 0.00 6,886,92 0.00 0.00 (N/A) 0.00
6,891.50 0.00 0.00 | 0.00 6,886.95 0.00 0.00 {N/A) 0.00
6,892.00 0.00 0.00 | 0.00 6,886.97 ) 0.00 0.00 (N/A) 0.00
6,892,50 0.00 0.00 0,00 6,886.99 0.00 0.00 (N/A) 0.00
6,893.00 4.24 6,893.00 | Free Outfall | 6,887,38 0.00 0.00 (N/A) 0.00
6,893.50 12,00 6,893.50 | Free Outfall | 6,887.92 0.00 0.00 (N/A) 0.00
6,894.00 22,05 6,804.00 | Free Outfall | 6,888.50 0.00 0.00 (N/A) 0.00
6,894.50 33.94 6,894.50 | Free Outfall | 6,889.12 0.00 0.00 (N/A) 0,00
6,895.00 47.43 6,895.00 | Free Outfall | 6,880.79 0.00 0.00 {N/A) 0.00
6,895.50 62.35 6,895.50 | Free Outfal! | 6,890.89 0.00 0.00 {N/A) 0.00
6,896.00 78.57 6,896.00 | Free Outfall | 6,892.38 0.00 0.00 (N/A) 0.00

WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow,
WS below an invert; no flow.
WS below an Invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an Invert; no flow,
WS below an Invert; no flow.
WS below an invert; no flow.

Weir: H =0.5ft
Bentley Systems, inc. Haestad Methods Solution Bentley PondPack V8i
POND 3-5YR.ppc Center [08.11.01.68]
11/012012 27 Siemon Company Drive Suite 200 W Page 12 of 18

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Individual Outlet Curves
Label: POND 3 QUTLET

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Riser - 1 (Inlet Box)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert - 1 (Culvert-Circular)

Y

Weir: H =1ft
Weir: H =1,5ft
Weir: H =2t
Weir: H =2,5ft
Weir: H =3t
Welr: H =3,5ft

Bentley Systems, nc, Haestag Methods Solution
POND 3-5YR.ppc

Center
11/8/2012 27 Siemon Company Drive Suite 200 W

Watertown, CT 08795 USA +1-203-755-1666

Return Event: 5 years
Storm Event: CO SPRINGS - 5 Year

Bentley PondPack vsi
[08.11.01.56]
Page 13 of 18



Subsection: Individual Outlet Curves Return Event: 5 years
Label: POND 3 OUTLET Storm Event: CO SPRINGS - 5 Year

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert- 1 (Culvert-Circular)

Mannings open channel maximum capacity: 71.74 fi3/s
Upstream ID = Riser - 1, Orifice -1 '
Downstream ID = Tailwater (Pond Outfall)

6,886.00 0.00 0.000.00 Free Qutfall 0.00 0.00 (N/A) 0.00
6,886.50 0.29 6,886.23 | Free Outfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,887.00 0.71 6,886.36 | Free Outfall | Free Outfall 0.00 0.00 (N/A) 0.00
6,887.50 1.16 6,886.47 | Free Outfall | Free Outfall 0.00 0.00 (N/A) 0.00
6,888.00 1.64 6,886.56 | Free Outfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,888.50 2,14 6,886.64 | Free Outfall | Free Outfall 0.00 0.00 (N/A) 0.00
6,889.00 2.67 6,886.72 { Free Qutfall | Free Outfall 0.00 0.00 (N/A) 0.00
6,889.50 3.21 6,886.79 | Free Outfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,890.00 3.75 6,886.86 | Free Outfall | Free Outfall 0.00 0.00 (N/A) 0.00
6,890.50 4.02 6,886.89 | Free Outfall | Free Outfall 0.00 0.00 (N/A) 0.00
6,891.00 4,27 6,886.92 | Free Outfall | Free Outfall 0.00 0.00 (N/A) 0.00
6,891.50 4,52 6,886.95 | Free Outfall | Free Qutfall 0.00( 0.00 (N/A) 0.00
6,892.00 4,75 6,886.97 | Free Outfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,892,50 4,97 6,886.99 | Free Outfall | Free Outfall 0.00 0.00 (N/A) 0.00
6,893.00 9.27 6,887.38 | Free Outfall | Free Outfall 0.00 0.00 (N/A) 0.00
6,893.50 16.99 6,887.92 | Free Outfall | Free Qutfall 0.00 0.01 (N/A) 0.00
6,894.00 27.00 6,888.50 | Free Outfall | Free Qutfall 0.00 0.01 (N/A) 0.00
6,894.50 38.83 6,889.12 | Free Outfall | Free Outfalt 0.00 0.03 (N/A) 0.00
6,895.00 52,23 6,889.79 | Free Qutfall | Free Outfall 0.00 0.03 (N/A) 0.00
6,895.50 66.85 6,890.89 | Free Qutfall | Free Qutfall 0.00 0.05 (N/A) 0.00
6,896.00 82,54 6,892.38 | Free Outfall | Free Qutfall 0.00 0.07 (N/A) 0.00

e |
WS below an invert; no flow.
CRIT.DEPTH CONTROL Vh= ,056ft
Der= ,165ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .088ft
Der= .260R CRIT.DEPTH Hev= ,00ft
CRIT.DEPTH CONTROL Vh=.114ft
Dcr= ,333ft  CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh=.136ft
Dcr= ,397ft CRIT.DEPTH Hev= ,00ft
CRIT.DEPTH CONTROL Vh=,157ft
Dcr= .454ft CRIT.DEPTH Hev= .00ft

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 3-5YR.ppc Center [08.11.01.58]
11/9/2012 27 Siemon Company Drive Suite 200 W Page 14 of 18

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Individual Outlet Curves

Label: POND 3 QUTLET

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channel maximum capacity: 71.74 ft3/s

Upstream ID = Riser - 1, Orifice -

1

Downstream ID = Tailwater (Pond Outfail)

. . i
FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

CRIT.DEPTH CONTROL Vh= ,227ft
Dar=.646ft CRIT.DEPTH Hev=.00ft
FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE }

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

CRIT.DEPTH CONTROL Vh= .502ft
Der= 1,318ft  CRIT.DEPTH Hev=.00ft
CRIT.DEPTH CONTROL Vh= 683t
Der=1.679ft  CRIT.DEPTH Hev= .00t
CRIT.DEPTH CONTROL Vh= .906f
Der= 2.028ft  CRIT.DEPTH Hev=.00ft
CRIT.DEPTH CONTROL Vh= 1,202t
Der=2.350ft CRIT.DEPTH Hev= .00ft
INLET CONTROL... Submerged: HW
=4,89

INLET CONTROL... Submerged: HW
=6,38

POND 3-6YR.ppe
11/0/2012

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203.755.1666

Return Event: 5 years
Storm Event: CO SPRINGS - 5 Year

Bentley PondPack v8i
[08.11,01,56]
Page 15 of 18



Subsection: Modified Rational Graph

Return Event: 5 years

Label: BASIN D1 & D6 Storm Event: CO SPRINGS - 5 Year

Method Type Method T

Time of Duration (Modified

Rational, Critical) 0.983 hours

Watertown, CT 06795 USA +1.203-755-1666

Time
[l [2]
Time of Concentration ’ Time of Duration (Modified
(Modified Rational, Compasite) 0-298 hours — pational, Critical) 0.983 hours
Intensity (Modified Rational, . Intensity (Modified Rational,
& Peak) 3.201 in/h Critical) 1.598 in/h
Flow (Modified Rational, Peak) 33.55 fi3/s Flow (Modifled Rational, 16.75 ft3/s.
Critical)
| [3]
First Outfiow Breakpoint
(Modified Rational, Method 1.177 hours
T
Flow (Modified Rational, 3
‘ Allowable) >89 ft¥/s
|
| [4] [5]
‘ : Second Outflow Breakpoint Storage (Modified Rational, ’
| (Modifled Rational) 0.544 hours £ imated) 0.896 acft
| Flow (Modified Rational,
| Allowable) 5.8 fté/s
|
; Bentley Systems, inc. Haestad Methods Solution Bentley PondPack V8i
| POND 3-5YR.ppc Center [08.11.01.58])
\ 11/0/2012 27 Siemon Company Drive Suite 200 W Page 16 of 18



Subsection: Modified Rational Graph

Return Event: 5 years
Label: BASIN D2-D4&D7

Storm Event: CO SPRINGS - 5 Year

Time of Duratton (Modified
Rational, Critical) 0.717 hours

Flow ‘ LY

Time
11 [2]
Time of Concentration Time of Duration (Modified
(Modifled Rational, Composite) 0-30 hours  Rational, Criticaly 0.717 hours
Intensity (Modifled Ratlonal, - Intensity (Modified Rational, .
Peak) 3.163 in/h Critical) 1,856 in/h
Flow (Modified Rational, Peak) 52.73 ft3/s Flgw (Modified Rational, 32,61 fta/s
Critical)
[3]
First Outflow Breakpoint
(Modified Rational, Method 0.898 hours
1’) .
Flow (Modified Rational,
Allowable) 13.21 f3/s
(4] [5]
Second Outfiow Breakpoint Storage (Modified Rational, }
(Modified Ratlonal) 0.534 hOURS  Etimated) 1475 acft
Flow (Modified Rational,
Allowable) 13.21 fts/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 3-5YR.ppc Center [08.11.01.56)
111912012

27 Siemon Company Drive Suite 200 W

Page 17 of 18
Waterlown, CT 08795 USA +1-203-755-1666
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BASIN D1 & D6 (Modified Rational Graph, 5 years)...16
BASIN D2-D48D7 (Modified Rational Graph, 5 years),,.17
c

CO SPRINGS (I-D-F Table, 5 years)...4
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Master Network Summary.,.3
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p
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POND 3 QUTLET (Outlet Input Data, 5 years)...6, 7, 8, 9

Bentley Systems, Inc. Haestad Methods Solution
POND 3-5YR.ppc Center

11/9/2012 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentiey PondPack Vi
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Project Summary

Title POND 3A 100
YEAR EVENT
Engineer
Company
Date 8/15/2012
Notes
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack vsi
POND 3-1 00YR.ppc Center [08.11.01.56)
11/9/2012 27 Slemon Company Drive Suite 20 w Page 1 of 18
Walertown, CT 06795 USA +1 -203-755-16686



CO SPRINGS

POND 3A

POND 3 OUTLET

BASIN D1 & D6

BASIN D2-D4&D?

Table of Contents

Modified Rational Grand Summary
Master Network Summary

[-D-F Table, 100 years

Elevation-Area Volume Curve, 100 years

Outlet Input Data, 100 years

Individual Outlet Curves, 100 years
Modified Rational Graph, 100 years

Modified Rational Graph, 100 years

10

16

17



Subsection: Modified Rational Grand Summary

Modified Rational Method

Q = CiA * Units Conversion; Where conversion = 43560 / (12 * 3600)

18.900

28.200

Bentiey Systems, Inc. Haestad Methods Solution
FOND 3-100YR.ppc

Bentley PondPack V8i
Center
11/9/2012

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

[08.11.01.56]
Page 2 of 18



Subsection: Master Network Summary

Catchments Summary

-

- st-etopment :
BASIN D1 & D6 100 year

Post-Development
BASIN D2-D4&D7 100 year

Node Summary

Pos-evelopmnt

RELEASE 100 year

Post-
I(JICI)\I';D 32 | Development 100 3532 0.350 77.71 (N/A) (N/A)
1060 year L
Post-
1(3331?) 3A | Development 100 3.522 0.750 2749|  6,894.02 2,935
100 year
POND 3-100YR.ppc Center [08.11.01.56)
11/812012 27 Sieman Company Drive Suite 200 W Page 3 of 18

|
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack Vi
Waterlown, CT 08795 USA +1-203-755-1666



Subsection: I-D-F Table
Label: CO SPRINGS

I-D-F Curve

0.167
0.250
0.333
0417
0.500
0.583
0.667
0.750
0.833
0.917
1.000

POND 3-100YR.ppc
11/9/2012

Return Event: 100 years

Storm Event: CO SPRINGS - 100 Year

©7.290]
6.160
5.360
4.770
4310
3.940
3.630
3.380
3.160
2,980
2,810

Bentley Systems, inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Waterlown, CT 06795 USA +1.203.755-1666

Bentiey PondPack Vai
[08.11.01,56)
Page 4 of 18



Subsection: Elevation-Area Volume Curve

Label: POND 3A

0.210 0.000 |

Return Event: 100 years
Storm Event: CO SPRINGS - 100 Year

0,000

6,886.00 0.0 0.000
6,888.00 0.0 10,280 0.732 0.488 0.488
6,890.00 0.0 " 0.360 0.957 0.638 1.127
6,892.00 00| 0.450 1.212 0.808 1.935
6,894.00 0.0 0.540 1.483 0.989 2.924
6,896.00 0.0 | 0.640 1.768 1,179 4,102
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 3-100YR.ppe Center [08.11.01.56)
11/0/2012 27 Siemon Company Drive Suite 200 W Page 5 of 18

Walerlown, CT 08795 USA +1-203-755-1666



Subsection: Outlet Input Data

Label: POND 3 OUTLET

POND 3-100YR,ppc
11/6/2012

Return Event: 100 years

Storm Event: CO SPRINGS - 100 Year

Requested Pond Water Surface Elevations

Minimum (Headwater) 6,886.00 ft

Increment (Headwater) 0.50 ft

Maximum (Headwater) 6,896.00 ft
~ Outlet Connectivity

1l

" 6,892.50

Riser - 1 Culvert - 1

Crifice - 1 | Forward Culvert - 1 6,886.00
Culvert-Circular Culvert - 1 | Forward ™ 6,886.00
Tailwater Settings [ Tallwater (N/A)

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack vai
{08.11.01.56]
Page 6 of 18



Subsection: Outlet Input Data
Label: POND 3 OUTLET

Return Event: 100 years
Storm Event: CO SPRINGS - 100 Year

Structure ID: Orifice - 1
Structure Type: Orifice-Area

Number of Openings 20
Elevation 6,886.00 ft
Orifice Area 0.0 ft2
“Top Elevation 6,890.00 ft
Datum Efevation 6,886.00 ft
Orifice Coefficient 0.600
Structure ID: Riser - 1
Structure Type: Inlet Box
Number of Openings 1
Elevation 6,892.50 ft
Orifice Area 10.2 A2
Orifice Coefficient 0.600
© Welr Length 4.00 ft
Welr Coefficient 3.00 (ft*0.5)/s
K Reverse 1.000
Manning's n 0.000
Kev, Charged Riser 0.000
Welr Submergence False
Orifice H to crest False
Structure ID: Culvert - 1
Structure Type: Culven-Gircular
: Number of Barrels 1
Diameter 36.0in
Length 100.00 ft
Length (Computed Barrel) 100.00 ft
Slope (Computed) 0.010 ft/ft
| Outlet Control Data
T Manning's n 0.013
Ke 0.200
} Kb 0.007
i Kr 0.000
Convergence Tolerance 0.00 ft
Inlet Control Data
! Equation Form Form 1
| K 0.0045
‘ M 2.0000
| c 0.0317
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8j
POND 3-100YR . ppc Center [08.11.01.56)
11/9/2012 27 Siemon Company Drive Suite 200W Page 7 of 18

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Outlet Input Data

Return Event: 100 years
Label: POND 3 OUTLET

Storm Event: CO SPRINGS - 100 Year

inlet Control Data

Y 0.6900
T1 ratio (HW/D) 1.090
T2 ratio (HW/D) 1.192
Stope Correction Factor -0,500
Use unsubmerged inlet control 0 equation below T1
elevation,
Use submerged inlet control 0 equation above T2
elevation ’
In transition zone between unsubmerged and submerged
inlet control,
interpolate between flows at T1 & T2...
T1 Elevation 6,889.27 ft T1 Flow 42.85 ft3/s
T2 Elevation 6,889.58 ft T2 Flow 48.97 ft3/s
Bentley Systems, Inc. Haestad Methods Sofution Bentley PondPack vaj
POND 3-100YR.ppc Center
111812012

(08.11.01.56)
27 Slemon Company Drive Suite 200 w Page 8 of 18
Watertown, CT 06795 USA +1.203-755-1666



Subsection: Outlet Input Data Return Event: 100 years
Label: POND 3 OUTLET Storm Event: CO SPRINGS - 100 Year

Structure ID; TW
Structure Type: TW Setup, DS Channel

Tailwater Type Free Outfall

Convergence Tolerances

Maximuin Iterations 30

Tailwater Tolerance

(Minimum) 0.0t ft

Tailwater Tolerance

(Maximum) 0.50 ft

Headwater Tolerance

(Minimum) 0.01ft

Headwater Tolerance

(Maximum) 0.50 ft

Flow Tolerance (Minimum) 0.001 ft3/s

Flow Tolerance (Maximum) 10.000 ft2/s

Bentiey Systems, Inc. Haestad Methods Solution Bentley PondPack Vai

POND 3-100YR.ppc Center [08.11.01.56]
1119/2012 27 Siemon Company Drive Suite 200 W Page 8 of 18

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Individual Outlet Curves
Label: POND 3 OUTLET

Return Event: 100 years
Storm Event: CO SPRINGS - 100 Year

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 1 (Orifice-Area)

Upstream ID = (Pond Water Surface) .
Downstream ID = Culvert - 1 (Culvert-Circular)

6,886.00 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,886.50 0.29 6,886.50 | 6,886.23 6,886.23 0.00 0.00 (N/A) 0.00
6,887.00 0.71 6,887.00 | 6,886.,36 6,886.36 0.00 0.00 (N/A) 0.00
6,887.50 1,16 6,687.50 ] 6,886.47 6,886.47 0.00 0.00 (N/A) 0.00
6,888.00 1.64 6,888.00 | 6,886.56 6,886.56 0.00 0.00 (N/A) 0.00
6,888.50 2.15 6,888.50 | 6,866.64 6,886.64 0.00 0.00 (N/A) 0.00
6,889.00 2,67 6,889.00 | 6,886.72 6,886.72 0.00 0.00 (N/A) 0.00
6,889.50 3.20 6,889.50 | 6,886.79 6,886.79 0.00 0.00 (N/A) 0.00
6,890,00 3.75 6,890.00 | 6,886.86 6,886.86 0.00 0.00 (N/A) 0.00
6,890,50 4.02 6,890.50 | 6,886.,89 6,886.89 0.00 0.00 (N/A) 0.00
6,891.00 4.28 6,891.00 | 6,886,92 6,886.92 0.00 0,00 (N/A) 0.00
6,891.50 4.52 6,891,50 | 6,886.95 6,886.95 0.00 0.00 (N/A) 0.00
6,892.00 4.75 6,892.00 ( 6,886.97 6,886.97 0.00 0.00 (N/A) 0.00
6,892.50 1.97 6,892.50 | 6,886.99 6,886.99 0.00 0.00 (N/A) 0.00
6,893.00 5.02 6,893.00 | 6,867.38 6,6887.38 0.00 0.00 (N/A) 0.00
6,893.50 5.00 6,893.50 | 6,887.92 6,887.92 0.00 0.00 (N/A) 0,00
6,894.00 4.97 6,894.00 | 6,888,50 6,888.50 0,00 0.00 (N/A) 0.00
6,894.50 4.91 6,894.50 | 6,889.12 6,889.12 0.00 0.00 (N/A) 0.00
6,895.00 4.83 6,895.00 | 6,889,79 6,889.79 0.00 0.00 (N/A) 0.00
6,895.50 1.55 6,895.50 | 6,890.89 6,890.89 0.00 0.00 {N/A) 0.00
6,896.00 4.03 6,896.00 | 6,692,38 6,892.38 0.00 0.00 (N/A) 0.00

WS below an Invert; no flow,
Hi=.27; Ht=3.77; Qt=.21
Hi=.64; Ht=3.64; Qt=.20
Hi=1.03; Ht=3,53; Qt=.20
Hi=1.44; Ht=3.44; Qt=.20
Hi=1.86; Ht=3.36; Qt=.19
Hi=2.28; Ht=3.28; Qt=.19
Hi=2.71; Ht=3.21; Qt=.19
H=3.14

H=3.61

H =4.08

H =4.55

H =5,03

H =5.51

H =5.62

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

POND 3-100YR.ppc Center [08.11.01.56)

11/0/2012 27 Siemon Company Drive Suite 200 W Page 100of 18
Waterlown, CT 06795 USA +1.203-755-16686



Subsection: Individual Outlet Curves

Return Event: 100 years
Label: POND 3 OUTLET

Storm Event: CO SPRINGS - 100 Year

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 1 (Orifice-Area)
Upstream ID = (Pond Water Surface) :
Downstream ID = Culvert - 1 {Culvert-Circular)

Bentley PondPack Vi
Center
11/8/2012

[08.11.01.58}
27 Siemon Company Drive Suite 200 W

|
|
|
|
|
|
‘ Bentley Systems, Inc. Haestad Methods Solution
POND 3-100YR.ppc
Page 11 of 18
Watertown, CT 06795 USA +1-203-755-1666



Subsection: Individual Outlet Curves Return Event: 100 years
Label: POND 3 QUTLET Storm Event: CO SPRINGS - 100 Year

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Riser - 1 (Inlet Box)

Upstream ID = (Pond Water Surface) A
Downstream ID = Culvert - 1 (Culvert-Circufar)

6,886.00 0.00 | 0.00 0.00 T 0.00] 0.00 oAy 000

0.00
6,886.50 0.00 0.00{ 0.00 6,886.23 0.00 0.00 (N/A) 0.00
6,887.00 0.00 0.00 { 0.00 6,886.36 0.00 0.00 (N/A) 0.00
6,887.50 0.00 0.00 { 0.00 6,886.47 0.00 0.00 (N/A) 0.00
6,888.00 0.00 0.00 { 0.00 6,886.56 0.00 0.00 (N/A) 0.00
6,888.50 0.00 0.0010.00 6,886.64 0.00 0.00 (N/A) 0.00
6,889.00 0.00) . 0.00(0,00 6,886.72 0.00 0.00 (N/A) 0.00
6,889.50 0.00 0.00| 0.00 6,886.79 0.00 0.00 (N/A) 0.00
6,890.00 0.00 0.00 | 0.00 6,886.86 0.00 0.00 (N/A) 0.00
6,890.50 0.00 0.000.00 6,886.89 0.00 0.00 (N/A) 0.00
6,891.00 0.00 0.00{ 0.00 6,886.92 0.00 0.00 (N/A) 0.00
6,891.50 0.00 0.00(0.00 6,886.95 0.00 0.00 (N/A) 0.00
6,892,00 0.00 0.00 | 0,00 . | 6,886.97 0.00 0.00 (N/A) 0.00
6,892,50 0.00 0.00} 0,00 6,886,99 0.00 0.00 (N/A) 0.00
6,893.00 4.24 6,893.00 | Free Outfall | 6,887.38 0.00 0.00 (N/A) 0.00
6,893.50 12,00 6,893.50 | Free Outfall | 6,887.92 0.00 0.00 (N/A) 0.00
6,894,00 22,05 6,894.00 | Free Outfall | 6,888.50 0.00 0.00 (N/AY 0.00
6,894.50 33.94 6,894.50 | Free Outfall | 6,889.12 0.00 0.00 (N/A) 0.00
6,895.00 47.43 6,895.00 | Free Outfall | 6,889.79 0.00 0.00 (N/A) 0.00
6,895.50 62.35 6,895.50 | Free Qutfall 6,890.89 0.00 0.00 (N/A) 0.00
6,896.00 78.57 6,896.00 | Free Outfall | 6,892.38 0.00 0.00 (N/A) 0.00
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no fiow.
WS below an invert; no flow,
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow,
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow,
WS below an invert; no flow,
Weir: H =0.5t
Bentley Systems, inc. Haestad Methods Solution Bentley PondPack v8i
POND 3-100YR ppc Center [08.11.01.56)
11/0/2012 27 Siemon Company Drive Suite 200 W Page 12 of 18

Waterlown, CT 06795 USA +1-203-755-1666



Subsection: Individual Outlet Curves Return Event: 100 years
Label: POND 3 QUTLET Storm Event: CO SPRINGS - 100 Year

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Riser - 1 (Inlet Box)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert.- 1- (Culvert-Circular)

Bentley Systems, Inc. Haestad Methads Solution Bentiey PondPack V8i
POND 3-100YR.ppc Center [08.11.01.56]
111812012 27 Siemon Company Drive Sulte 200 W Page 13 of 18

Waterlown, CT 06795 USA +1-203-755-1666



Subsection: Individual Outlet Curves Return Event: 100 years
Label: POND 3 OUTLET Storm Event: CO SPRINGS - 100 Year

RATING TABLE FOR ONE OUTLET TYPE
Structure 1D = Culvert- 1 (Culvert-Circular)

Mannings open channel maximum capacity: 71.74 ft3/s
Upstream ID = Riser - 1, Orifice - 1 '
Downstream ID = Tailwater (Pond Outfall)

0.00

6,886.00 0.00 0.00 Free Qutfall 0.00 0.00 (N/A) 0.00
6,886.50 0.29 6,886.23 | Free Outfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,887.00 0.71 6,886.36 | Free Outfall | Free Outfall 0.00 0.00 (N/A) 0.00
6,887.50 1.16 6,886.47 | Free Qutfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,888.00 1,64 6,886.56 | Free Outfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,888.50 2.14 .6,886.64 | Free Outfall | Free Outfall 0.00 0.00 (N/A) 0.00
6,889.00 2,67 6,886.72 | Free Qutfall | Free Qutfall 0.00 0.00 (N/A) 0,00
6,889.50 3.21 6,886.79 | Free Outfall | Free Outfall 0.00 0.00 (N/A) 0.00
6,890.00 3.75 6,886.86 | Free Outfall | Free Outfall 0.00 0.00 (N/A) 0.00
6,890.50 4.02 6,886.89 | Free Outfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,851.00 4.27 6,886.52 | Free Outfall | Free Outfall 0.00 0.00 (N/A) 0.00
6,891.50 4,52 6,886.95 | Free Outfall | Free Oytfali ] 0.00 0.00 (N/A) 0.00
6,892,00 4.75 6,886.97 | Free Qutfall | Free Outfall 0.00 0.00 (N/A) 0.00
6,892.50 4.97 6,886.55 | Free Outfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,893.00 9.27 6,887.38 | Free Outfall | Free Outfali 0.00 0.00 (N/A) 0.00
6,893.50 16.99 6,887.52 | Free Qutfall | Free Outfall 0.00 0.01 (N/A) 0.00
6,854.00 27.00 6,888.50 | Free Outfall | Free Outfall 0.00 0.01 (N/A) 0.00
6,894.50 38.83 6,889.12 | Free Outfall | Free Outfall 0.00 0.03 (N/A) 0.00
6,895,00 52,23 6,885.79 | Free Outfall | Free Outfall 0.00 0.03 (N/A) 0.00
6,895.50 66.85 6,890.89 | Free Outfall | Free Outfali 0.00 0.05 (N/A) 0,00
6,896.00 82,54 6,892.38 | Free Outfall { Free OQutfall 0.00 0.07 (N/A) 0.00
WS below an Invert; no flow.
CRIT.DEPTH CONTROL Vh= .056ft
Dcr=.165ft CRIT.DEPTH Hev= ,00ft
CRIT.DEPTH CONTROL Vh=,088ft
Dcr=,260ft CRIT.DEPTH Hev= ,00ft
CRIT.DEPTH CONTROL Vh=.114ft
Dcr= .333ft CRIT,DEPTH Hev=,00ft
CRIT.DEPTH CONTROL Vh=.136ft
Dcr= .397ft  CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh=.157ft
Dcr=.454ft  CRIT.DEPTH Hev= .00ft
FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack Vi
POND 3-100YR.ppc Center [08.11.01.56)
11/9/2012 27 Siemon Gompany Drive Suite 200 W Page 14 of 18

Watertown, GT 06795 USA +1-203-755-1666



Subsection: Individual Outiet Curves

Label: POND 3 QUTLET

Return Event: 100 years

Storm Event: CO SPRINGS - 100 Year

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channel maximum ca
Upstream ID = Riser - 1, Orifice - 1

pacity: 71,74 ft3/s

Downstream ID = Tailwater (Pond Outfall)

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING

STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING

STRUCTURE

CRIT.DEPTH CONTROL Vh= ,227ft
Dcr=.646ft  CRIT.DEPTH Hev= .00ft
FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
UPSTREAM CONTROLLING
STRUCTURE

CRIT.DEPTH CONTROL Vh= ,502ft
Dcr= 1.318ft  CRIT.DEPTH Hev= ,00ft
CRIT.DEPTH CONTROL Vh= .683ft
Dcr= 1,679t CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh=.906ft
Dcr= 2,028ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= 1.202ft
Dcr= 2.350ft CRIT.DEPTH Hev= ,00ft
INLET CONTROL.., Submerged: HW
=489

INLET CONTROL.., Submerged: HW
=6,38

Bentley Systems, Inc. Haestad Methads Solution

Bentley PondPack V8i

POND 3-100YR.ppc Center
11/0/2012 27 Siemon Company Drive Suite 200 W
Waterlown, CT 06795 USA +1-203-755-1666

[08,11.01,56)
Page 15 0f 18



Subsection: Modified Rational Graph

Label: BASIN D1 & D6 Storm Event: CO SPRINGS - 100 Year
Method Type Method T
Time of Duration (Modified
Rational, Critical) 0.883 hours
s Notto
Scale

Flow | %

Return Event: 100 years

bl

Time
[1] 2] )
Time of Concentration Time of Duration (Modified
(Modified Rational, Composite) 0.270 hours Rational, Critlcal} 0.883 hours
Intensity (Modified Rational, Intensity (Modified Rational, .
Peak) 5.968 in/h Critical) 3.052 in/h
Flow (Modified Ratlonal, Peak) 73.93 ftafs . Flgw {Modified Rational, 37.81 f3/s
Critical)
3]
First Outflow Breakpolnt
(Modifted Rational, Method 1.049 hours
n
Flow (Modified Rational,
Allowable) 14.66 ft*/s
[4] (5]
Second Outflow Breakpoint Storage (Modified Ratlonal, .
(Modified Rational) 0.486 hours Estimated) 1.721 acft
Flow (Modified Rational,
Allowable) 14.66 ft3/s
Bentley Systems, Inc. Haeslad Methods Solution Bentley PondPack V8i
POND 3-100YR.ppc Center [08.11.01.58)
11/8/2012 27 Siemon Company Drive Suite 200 W Page 16 of 18

Waterlown, CT 08795 USA +1-203-755-1666



Subsection: Modified Rationa!l Graph
Label: BASIN D2-D4RD7

Method Type

Time of Duration (Modified
Rational, Critical)

Method T

0.550 hours

Flow

Return Event: 100 years
Storm Event: CO SPRINGS - 100 Year

:‘_;
Time

[1] [2]

Time of Concentration Time of Duration (Modified

(Modifted Rational, Composite) 0.305 hours Rational, Critical) 0.550 hours
Intensity (Modified Rational, . Intensity (Modified Rational, .

Peak) 5.632 infh Critical) 4,088 in/h
Flow (Modified Rational, Peak) 107.06 ft3/s Flow (Modified Rational,

" 77.71 ft3/s
: Critical)

[3]

First Outflow Breakpoint

(Modified Rational, Method 0.726 hours

)

Flow (Modified Rational,

Allowable) 32,50 fté/s
[4] 5}

Second Outflow Breakpoint Storage (Modified Rational, .
(Modified Rational) 0.516 hours — Ectimated) 2.085 acft
Flow (Modifled Rational,

Allowable) 32.90 fee/s

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack Vei
POND 3-100YR.ppc Center [08.11.01.56}

111972012

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Page 17 of 18
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BASIN D1 & D6 (Modified Rational Graph, 100 years)...16

BASIN D2-D48&D7 (Modified Rational Graph, 100 years),..17

¢ .

CO SPRINGS (I-D-F Tabie, 100 years)...4

M

Master Network Summary,..3

Modifled Rational Grand Summary.,.2

P

POND 3 OUTLET (Individual Outlet Curves, 100 years)...10, 11, 12, 13,14, 15

POND 3 OUTLET (Outiet Input Data, 100 years)...6, 7, 8, 9
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Bentlay Systems, Inc. Haestad Methods Sofution Bentley PondPack vgi
POND 3-100YR.ppc Center [08.11.01.56)
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Watertown, CT 08795 USA +1-203-755-1866



Project Summary

. POND 38 5YR

Title : EVENT

Engineer

Company

Date 11/9/2012

Notes

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

POND 3B 5YR.ppc Center
11/912012

27 Siemon Company Drive Suite 200 w
Waterlown, CT 06795 USA +1-203-755-1666

[08.11.01.56)
Page 1 of 14



CO SPRINGS
POND 3B ‘
Composite Outlet Structure - 1

BASIN C4&CS

C6-C7

Table of Contents

Modified Rational Grand Summary
Master Network Summary

I-D-F Table, 5 years

Eievation-Area Volume Curve, 5 years

Outiet Input Data, 5 years

Individual Outlet Curves, 5 years
Modified Rational Graph, 5 years

Modified Rational Graph, 5 years

12

13



Subsection: Modified Rational Grand Summary

Modified Rational Method

Q = CiA * Units Conversion; Where conversion = 43560 / (12 * 3600)

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 3B §YR.ppc Center
11/8/2012

[08.11.01.56)
27 Siemon Company Drive Suite 200 W Page 2 of 14
Watertown, CT 06795 USA +1-203-755-1666



Subsection: Master Network Summary

Catchments Summary

-

BASIN C48C5 Post-Development 5

yr ,
C6-C7 f/’ fSt‘De"e'v"p"?e"t 5 5 0.342 0.250 16,53

Node Summary

= a1 b

RELEASE sfst-DeVelopment 5

Pond Summary

e
vt

; Post-
POND 3B | povelopment 5 1.107 0.300 40.34 (N/A) (N/A)
(IN) 5yr '
Post-
POND 38 | pevelopment 5 0.683 0.500 1873 692633 0.796
(oun) 5yr
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 3B 5YR.ppc Center [08.11.01.58]
11/0/2012 27 Siemon Company Drive Suite 200 W Page 3 of 14

Waterlown, CT 06795 USA +1-203-755-1666



Subsection: I-D-F Table Return Event: 5 years
Label: CO SPRINGS Storm Event: CO SPRINGS - 5 Year

I-D-F Curve

0.167) 4.100
0.250  3.460
0.333 3.010
0.417 2.680
0.500 2.420-
0.583 2,210
0.667 2.040
0.750 1.900
0.833 1,780
0.917 1.670
1,000 1.580
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8j
POND 3B 5YR.ppc Center [08.11.01.56)
11/9/2012 27 Siemon Company Drive Suite 200 W Page 4 of 14

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Elevation-Area Volume Curve Return Event: 5 years
Label: POND 3B Storm Event: CO SPRINGS - 5 Year

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack v8i
POND 3B 5YR.ppc Center [08.11.01.56]
11/9/2012 27 Siemon Company Drive Suite 200 W

Page 5 of 14
Watertown, CT 06795 USA +1-203-755-1666



Subsection: Outlet Input Data Return Event: 5 years
Label: Composite Outlet Structure - 1 Storm Event: CO SPRINGS - 5 Year

Requested Pond Water Surface Elevations

Minimum (Headwater) 6,922.00 ft

Increment (Headwater) 0.50 ft

Maximum, (Headwater) 6,928.00 ft
- Outlet Connectivity

i aloites

Ly
ir

7 6,922.00]

[orifice-1 | Forward 6,928.00

Orifice-Circular

Inlet Box Riser - 1 Forward 6,925.00 6,928.00

Culvert-Circular Culvert - 1 | Forward 6,922.00 6,928.00

Tailwater Settings | Tailwater (N/A) (N/A)
Bentley Systems, Inc. Haestad Methods Soluticn Bentley PondPack Vai
POND 3B 5YR ppc Center [08.11.01.56)
11/9/2012 . 27 Siemon Company Drive Suite 200 W Page 8 of 14

Watertown, CT 06795 USA +1-203-755-1668



Subsection: Outlet Input Data
Label: Composite Outlet Structure - 1

Return Event: 5 years

Storm Event: CO SPRINGS - § Year

Structure ID; Culvert - 1

Structure Type: Culvert-Circular

Number of Barrels 1

Diameter 36.0 in

Length 50.00 ft
* Length (Computed Barrel) 50,01 ft
Slope (Computed) 0.020 ft/ft
Outlet Control Data

Manning's n 0.013
Ke 0.200
Kb 0.007
Kr 0.000
Convergence Tolerance 0.00 ft
Inlet Control Data

Equation Form Form 1

K 0.0045

M 2.0000

C 0.0317

Y 0.6800
T1 ratio (HW/D) 1,085
T2 ratio (HW/D) 1.187
Slope Correction Factor ~0.500

Use unsubme

elevation,

rged inlet control 0 equation below T

Use submerged inlet control ¢ equation above T2

elevation

In transition zone between uns

ubmerged and submerged

inlet control,
interpolate between flows at T1 & T2...

T1 Elevation 6,925.26 ft T1 Flow 42.85 ft3/s
T2 Elevation 6,925.56 ft T2 Flow 48.97 ft3/s

POND 3B 5YR.ppc
11/9/2012

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Gompany Drive Suite 200 W
Waterlown, CT 06785 USA +1-203-755-1668

Bentley PondPack v8i
(08.11.01.56)
Page 7 of 14



Subsection: Qutlet Input Data
Label: Composite Qutlet Structure - 1

Return Event: 5 years
Storm Event: CO SPRINGS - 5 Year

Structure ID: Riser - 1

Structure Type: Inlet Box

Number of Openings
Elevation
Orifice Area v
Orifice Coefficient
Weir Length

Weir Coefficient

K Reverse
Manning's n

Kev, Charged Riser
Weir Submergence
Orifice H to crest

1
6,925.00 ft

10.2 ft2
0.600

4.00 ft

3.00 (ft~0.5)/s
1.000
0.000
0.000
False
False

Structure ID; Orifice - 1

Structure Type: Orifice-Circular

Number of Openings
Elevation

Orifice Diameter
Orifice Coefficient

5
6,922.00 ft
0.3 in

0.600

Structure ID: TW

Structure Type: TW Setup, DS Channel

Tallwater Type

Free Qutfall

Convergence Tolerances

Maximum Iterations

Tailwater Tolerance
(Minimum)

Tailwater Tolerance
{Maximum)

Headwater Tolerance
(Minimum)

Headwater Tolerance
(Maximum)

Flow Tolerance (Minimum)
Flow Tolerance (Maximum)

30
0.01ft

0.50 ft
0.01ft

0.50 ft

0.001 ft3/s
10.000 ft3/s

POND 3B 5YR.ppc
11/6/2012

Benlley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack v8i
{08.11.01.56]
Page 8 of 14



Subsection: Individual Outlet Curves Return Event: 5 years
Label: Composite Outlet Structure - 1 Storm Event: CO SPRINGS - 5 Year

RATING TABLE FOR ONE QUTLET TYPE
Structure ID = Culvert - 1 (Culvert-Circutar)

Mannings open channel maximum capacity: 101,46 ft3/s
Upstream ID = Riser- 1 (Inlet Bok)
Downstream ID = Tailwater (Pond Outfall)

o . 0

0.00

6,922.00 0.00 0.00 Free Outfall 0.00 0.00 (N/A) 0.00
6,922.50 0.00 0.00 | 0.00 Free Outfall 0.00 0.00 (N/A) 0.00
6,923.00 0.00 0.00 | 0.00 Free Outfalt 0.00 0.00 (N/A) 0.00
6,923.50 0.00 0.00 ) 0.00 Free Outfall 0.00 0.00 (N/A) 0,00
6,924.00 0.00 0.00 | 0.00 Free Outfalf 0.00 0.00 (N/A) 0.00
6,924.50 0.00 - 0.00|0.00 Free Outfall 0.00 0.00 (N/A) 0.00
6,925.00 0.00 0.00 { 0.00 Free Outfal) 0.00 0.00- (N/A) 0.00
6,925.50 4.24 6,922.91 | Free Outfall | Free Outfall 0.00 0.00 (N/A) 0.00
6,926.00 12,00 6,923.59 { Free Qutfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,926,50 22,05 6,924.22 | Free Outfall | Free Outfall 0.00 0.00 (N/A) 0.00
6,927.00 33.94 6,924.87 | Free Outfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,927.50 47.43 6,925.55 | Free Outfall | Free Outfall 0.00 0.00 (N/A) 0.00
6,928.00 62,35 6,926.51 | Free Outfall | Free Outfall 0.00 0.01 (N/A) 0.00

WS below an invert; no flow,

WS below an invert; no flow,

WS below an invert; no fiow,"

WS below an invert: no flow,

WS below an Invert; no fiow.

WS below an invert; no flow.

WS below an invert; no flow.
CRIT.DEPTH CONTROL Vh=,226ft
Dcr=,644ft  CRIT.DEPTH Hev= .00ft

CRIT.DEPTH CONTROL Vh= .406ft
Der= 1.100ft  CRIT.DEPTH Hev= .00ft

CRIT.DEPTH CONTROL Vh= .594ft
Der=1.510ft  CRIT.DEPTH Hev= .00ft

CRIT.DEPTH CONTROL Vh=.811ft
Der= 1,892t CRIT.DEFTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= 1.088ft
Der= 2.243ft  CRIT.DEPTH Hev= ,00ft

INLET CONTROL.., Submerged: HW

=451
| Bentley Systems, inc. Haestad Methods Solution Bentley PondPack Vi
POND 3B 5YR.ppc Cenler [08.11.01.66]
} 11/9/2012 27 Siemon Company Drive Suite 200 W Page 9 of 14
|

Watertown, CT 06795 USA +1.203-755-1666



Subsection: Individual Outlet Curves
Label: Composite Outlet Structure - 1

RATING TABLE FOR ONE QUTLET TYPE
Structure ID = Riser -1 (Inlet Box)

Upstream ID

(Pond Water Surface)

Downstream ID = Culvert -~ 1 (Culvert-Circular)

Weir: H =0,5ft
Weir: H =1ft
Weir; H =1.5ft
Weir: H =2ft

WEIR: H =2,5ft

WEIR: H =3ft

6,922.00

6,92250|  0.00
6,923.00 0.00
6,923.50 0.00
6,924.00 0.00
6,924.50 0.00
6,925.00 0.00
692550 | 4.24
6,926.00 | 12.00
6,926.50 |  22.05
6,927.00 | 33.94
6,927.50 | 47.43
6,928.00 | 62.35

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
6,925.50
6,926.00
6,926.50
6,927.00
6,927.50
6,928.00

WS below an Invert; no flow.
WS below an invert; no flow,
WS below an invert; no flow,
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.

FULLY CHARGED RISER: ADJUSTED TQ

FULLY CHARGED RISER: ADJUSTED TO

(0.00 {0.00

0.00 0.00 0.00
0.00 0.00 0.00 0.00 (N/A) 0.00
0.00 0.00 0.00 0.00 (N/A) 0.00
0.00 0.00 0.00 0.00 (N/A) 0.00
0.00 0.00 0.00 0.00 (N/A) 0.00
0.00 0.00 0.00 0.00 (N/A) 0.00
0.00 0.00 0.00 0.00 (N/A) 0.00
Free Qutfall | 6,922.91 0.00 0.00 (N/A) 0.00
Free Qutfall | 6,923.59 0.00 0.00 (N/A) 0.00
Free Outfall |6,924.22 - 0.00 0.00 (N/A) 0.00
Free OQutfall | 6,924.87 0.00 0.00 (N/A) 0.00
6,925.55 6,925.55 0.00 0.00 (N/A) 0.00
6,926.51 6,926.51 0.00 0.00 (N/A) 0.00

“(V/A)

Return Event: 5 years
Storm Event: CO SPRINGS - 5 Year

POND 3B 5YR.ppc
11/9/2012

Bentley Systems, Inc. Haestad Methods Solution
Center

27 Siemon Company Drive Suite 200 W

Waterlown, CT 06795 USA +1.203-755.1666

Bentley PondPack V8i

[08.11.01.56)
Page 10 of 14



Subsection: Individual Outlet Curves

Label: Composite Outlet Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 1 (Orifice-Circular)

Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

-

H =.49

H=.99

H=1.49
H=1,99
H=2.49
H =2.99
H =3.49
H=3.99
H=4.49
H =4.99
H=5.49
H =5.99

6,922.00 0.00

6,922.50 0.01 (N/A)
6,923.00 0.01 (N/A)
6,923.50 0.01 (N/A)
6,924.00 0.01 (N/A)
6,924.50 0.01 (N/A)
6,925.00 0.01 (N/A)
6,925.50 0.02 (N/A)
6,926.00 0.02 (N/A)
6,926.50 0.02 (N/A)
6,927.00 0.02 (N/A)
6,927.50 0.02 (N/A)
6,928.00 0.02 (N/A)

t

ws eIo aninve; no flow.

e

Return Event: 5 years

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

POND 3B 5YR ppc
11/0/2012

Bentley Systems, In¢c. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 08795 USA +1-203-755-1666

Storm Event: CO SPRINGS - 5 Year

Bentley PondPack Vi
[08.11.01,56)
Page 11 of 14



Subsection: Modified Rational Graph

Return Event: 5 years
Label: BASIN C48(CS5 Storm Event: CO SPRINGS - 5 Year

Method Type Method T
Time of Duration (Modified
Rational, Critical) 0.333 hours

Flow LY

Time !
[1] 2]
Time of Concentration Time of Duration (Modified
(Modified Rational, Composite) 0+280 ROU'S  Rational, Critical 0.333 hours
Intensity (Modified Rational, . Intensity (Modified Rational, .
Peak) 3.298 in/h . Critical) 3.010 in/h
Flow (Modified Rational, Peak) 44.20 ft3/s qu\{v {Modifled Rational, 40.34 3/
Critical)
13]
First Qutflow Breakpoint
{Modifled Rational, Method 0.405 hours
7
Flow (Modified Rational,
Allowable) 30.07 fes/s
[4] S]]
Second Outflow Breakpoint Storage (Modified Rational, .
(Modified Rational) 0.369 hours Ectimated) 0.305 actt
Flow (Modified Rational,
Allowable) 30.07 fté/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack vaj
POND 38 5YR ppc Center
11/8/2012

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

[08.11.01.56]
Page 12 of 14



Subsection: Modified Rational Graph

Label: C6-C7
Method Type Method T
Time of Duration (Modified 0.250 hours

Rational, Critical)

Flow

Return Event: 5 years
Storm Event: CO SPRINGS - 5 Year

Time

(1] (2]
Time of Concentration Time of Duration (Modified
(Modified Ratlonal, Composite) 0.218 hours Rational, Critical) 0.250 hours
Intensity (Modified Rational, Intensity (Madified Rational, .
Peak) 3.706 in/h Critical) 3.460 in‘h
Flow (Modified Ratlonal, Peak) 17.70 ft3/s . Flow (Modified Rational, 16.53 fta/s
Critical)
[3]
First Outflow Breakpoint
(Modified Rational, Method 0.270 hours
T
Flow (Modified Rational,
Allowable) 15.00 ft/s
[4] [5]
Second Outflow Breakpoint Storage (Modifled Rational, ]
(Modified Rational) 0.251 fOUrS — Eotimated) 0.040 ac-ft
Flow (Modified Rational, 3
Allowable) 15.00 ft2/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

POND 3B 5YR.ppc
11/9/2012

Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 08795 USA +1-203-755-1666

[08.11.01.56]
Page 13 of 14
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Bentley Systems, Inc. Haestad Methods Solution
Center
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Bentley PondPack v8i
[08.11.01.58]
Page 14 of 14



Project Summary

" POND 3B 100

Tiie YEAR EVENT

Engineer

Company

Date 11/9/2012

Notes

Bentley Systems, Inc. Haestad Meihods Solution Bentley PondPack Vai

POND 38 100YR.ppc Center
11/8/2012

27 Siemon Gompany Drive Suite 200 W
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CO SPRINGS
POND 3B
Composite Outlet Structure - 1

BASIN C48&C5

C6-C7

Table of Contents

Madified Rational Grand Summary
Master Network Summary

I-D-F Table, 100 years

- Elevation-Area Volume Curve, 100 years

Outlet Input Data, 100 years

Individual Outlet Curves, 100 years

Modified Rational Graph, 100 years

Modified Rational Graph, 100 years

12

13



Subsection: Modified Rational Grand Summary

Modified Rational Method

Q = CiA * Units Conversion; Where conversion = 43560 / (12 * 3600)

o 0320
100 7,600 0.623 0.250 6.160 29.43

Bentley Systems, Inc. Haestad Methods Solution Bentiley PondPack Vsi
POND 3B 100YR.ppc Center [08.11.01.56]
11/8/2012 27 Siemon Company Drive Suite 200 W

Page 2 of 14
Waterlown, CT 06705 USA +1.203.755-16686



Subsection: Master Network Summary

Catchments Summary

o

N | Post-Development
BASIN C4&CS5 100 yr

§ Post-Development
6-C7 100 yr

Node Summary
7 ~3"l;,,.~3§

D st-Develon
RELEASE 100 yr

Pond Summary

Post-

5?\")“’3 3B | Development 100 2.310 0,300 84.15 (N/A) (/A
100 yr '
Post-
E’gg‘% 3B | bevelopment 100 1.886 0.450 53.03] 692760 1.267
100 yr
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack Vai
POND 3B 100YR.ppc Center [08.11.01.56]
11/8/2012 27 Siemon Company Diive Suite 200 W Page 3 of 14

Watertown, CT 06795 USA +1-203-755-1666



Subsection: 1-D-F Table Return Event: 100 years
Label: CO SPRINGS Storm Event: CO SPRINGS - 100 Year

I-D-F Curve

0.250 .. 6.160

0.333 i 5.360

0.417 4.770

0.500 4.310

0.583 3.940

0.667 3.630

0.750 3.380

0.833 3.160

0.917 2.980

1,000 2.810
Bentley Systems, Inc. Haestad Methods Solution Bentley PandPack V8i
POND 3B 100YR.ppc Center [08,11.01.56)
11/9/2012 27 Siemon Company Drive Suite 200 W Page 4 of 14

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Elevation-Area Volume Curve Return Event: 100 years
Label: POND 3B Storm Event: CO SPRINGS - 100 Year

6,922.00 00| o088 0000 0000  0.000

6,924.00 0.0}, B 0.‘170 0.380 0.254 0.254

6,926.00 ‘ ) O.Q ‘ 0.280 0.668 0.445 0.699

6,928.00 0.0 : 0.420 1.043 0.695 1.394
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 3B 100YR.ppc Center [08.11.01,58)
11/9/2012 27 Siemon Company Drive Suite 200 W Page 5 of 14

Watertown, CT 08795 USA +1-203-755-1666



Subsection: Outlet Input Data

Label: Composite Outlet Structure - 1

Requested Pond Water Surface Elevations

Minimum (Headwater) 6,922.00 ft
Increment (Headwater) 0.50 ft
Maximum (Headwater) 6,928.00 ft

. b

Orifice-Circular

Inlet Box

Culvert-Circular
Tallwater Settings

Orifice -1 -
Riser - 1

Culvert - 1 | Forward
Tailwater

Outlet Connectivity

6,922.00
6,925.00
6,922.00

(N/A)

POND 38 100YR.ppc
11/8/2012

Center
27 Siemon Company Drive Suite 200 W

Walertown, CT 08795 USA +1.203-755-1666

Bentley Systems, Inc. Haestad Methods Solution

Return Event: 100 years
Storm Event: CO SPRINGS - 100 Year

Bentley PondPack v8j
{08.11,01,58)
Page 6 of 14



Subsection: Outlet Input Data Return Event: 100 years
Label: Composite Outlet Structure - 1 Storm Event: CO SPRINGS - 100 Year

Structure 1D: Culvert - 1
Structure Type: Culvert-Circular

Number of Barrels 1
Diameter . 36.0 in
length 50.00 ft
Length (Computed Barre!) 50,01 ft
Slope (Computed) 0.020 ft/ft

Outlet Control Data

Manning's n 0.013
Ke 0.200
Kb 0.007
Kr 0.000
Convergence Tolerance 0.00 1t

Inlet Control Data

Equation Form Form 1
K 0.0045
M 2.0000
C 0.0317
Y 0.6900
T1 ratio (HW/D) 1,085
T2 ratio (HW/D) 1.187
Slope Correction Factor -0.500

Use unsubmerged inlet control 0 equation below T1

elevation.

Use submerged inlet control 0 equation above T2

elevation

In transition zone between unsubmerged and submerged

inlet control,
interpolate between flows at T1 & T2...
T1 Elevation 6,925.26 ft T1 Flow 42,85 ft3/s
T2 Elevation 6,925.56 ft T2 Flow 48,97 ft3/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 3B 100YR .ppc Center [08.11.01.56]
11/8/2012 27 Siemon Company Drive Suite 200 W Page 7 of 14

Watertown, CT 06785 USA +1.203-755-1666



Subsection: Outlet Input Data
Label: Composite Outlet Structure - 1

POND 3B 100YR.ppc
11/8/2012

Return Event: 100 years

Storm Event: CO SPRINGS -

Structure ID: Riser- 1
Structure Type: Inlet Box

Number of Openings
Elevation

Orifice Area
‘Orifice Coefficient
Weir Length

Weir Coefficient

K Reverse
Manning's n

Kev, Charged Riser
Weir Submergence
Orifice H to crest

1
6,925.00 ft
10.2 ft2
0.600
4.00 ft
3.00 (ft~0.5)/s
1.000
0.000
0.000
False
False

Structure ID: Orifice - 1

Structure Type: Orifice-Circular

Number of Openings
Elevation

Orifice Dlameter
Orifice Coefficient

5
6,922.00 ft
0.3in

0.600

Structure ID: TW

Structure Type: TW Setup, DS Channel

Tailwater Type

Free Outfall

Convergence Tolerances

Maximum Iterations

Tailwater Tolerance
(Minimum)

Tallwater Tolerance
(Maximum)

Headwater Tolerance
(Minimum})

Headwater Tolerance
(Maximum)

Flow Tolerance {(Minimum)
Flow Tolerance (Maximum)

30
0.01 ft

0.50 ft
0.01 R

0.50 ft

0.001 ft3/s
10,000 ft¥/s

Bentley Systems, Inc. Haestad Methods Sofution

Center

27 Slemon Company Drive Suite 200 W
Watertown, CT D6795 USA +1-203-755-1666

100 Year

Bentley PondPack V8i

(08.11.01,56)
Page 8 of 14



Subsection: Individual Outlet Curves Return Event: 100 years
Label: Composite Outlet Structure - 1 ’ Storm Event: CO SPRINGS - 100 Year

RATING TABLE FOR ONE QUTLET TYPE
Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channe! maximum capacity: 101.46 ft3/s
Upstream ID = Riser - 1 (Inlet Box)
Downstream ID = Tailwater (Pond Outfall)

6,922.00 0.00 0.00 | 0.00 Free Qutfall 0.00 0.00 (N/A) 0.00
6,922.50 0.00 0.00 | 0.00 Free Outfall 0.00 0.00 (N/A) 0.00
6,923.00 0.00 0.00 | 0.00 Free Outfall 0.00 0.00 (N/A) 0.00
6,923.50 0.00 0.00| 0.00 Free Outfall 0.00 0.00 (N/A) 0.00
6,924.00 0.00 . 0.001000 Free Outfall 0.00 0.00 (N/A) 0.00
6,924.50 0.00 0.00 | 0.00 Free Outfall 0.00 0.00 (N/A) 0.00
6,925.00 0.00 0.00 | 0.00 Free Outfall 0.00 0.00 (N/A) 0.00
6,925.50 4.24 6,922.91 | Free Outfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,926.00 12.00 6,923.59 | Free Outfall | Free Qutfall ' 0.00 0.00 (N/A) 0.00
6,926.50 22.05 6,924.22 | Free Outfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,927.00 33.94 6,924.87 | Free Outfall | Free Qutfali 0.00 0.00 (N/A) 0.00
6,927.50 47.43 6,925.55 | Free Qutfall | Free Outfall 0.00 0.00 (N/A) 0.00
6,928.00 62.35 6,926.51 | Free Outfall | Free Outfall 0.00 0,01 (N/A) 0.00

WS below an [nvert; no flow.

WS below an invert; no flow.

W5 below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.
CRIT.DEPTH CONTROL Vh= ,226ft
Dcr= ,644ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .406ft
Der= 1.100ft CRIT.DEPTH Hev= .00ft

CRIT.DEPTH CONTROL Vh= ,594ft
Dcr= 1.510ft CRIT.DEPTH Hev= .00ft

CRIT.DEPTH CONTROL Vh= ,811ft
Dcr= 1,892ft  CRIT.DEPTH Hev=,00ft

CRIT.DEPTH CONTROL Vh= 1,088ft
Der= 2.243ft CRIT.DEPTH Hev=,00ft

INLET CONTROL... Submerged: HW

=4,51
Bentley Systems, Inc. Haestad Methods Solution Benlley PondPack V8i
POND 3B 100YR.ppc Center [08.11.01.68)
11/9/2012 27 Siemon Company Drive Suite 200 W Page 9 of 14

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Individual Outlet Curves
Label: Composite Outlet Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Riser - 1 (Inlet Box)

Upstream ID =

(Pond Water Surface)

Downstream ID = Culvert - 1 .(Culvért-CircuiAar)

6,922,00 0.00
6,922.50 0.00
6,923.00 0.00
6,923.50 0.00
6,924.00 0.00
6,924.50 0.00
6,925.00 0.00
6,925.50 |  4.24
6,926,00| 12.00
6,926.,50 | 22,05
6,927.00| 3394
6,927.50 | 47.43

Weir: H =0,5ft
Weir: H =1ft
Weir: H =1.5ft
Welr: H =2ft

WEIR: H =2.5ft

WEIR: H =3ft

6,928.00| 62.35

0.00
0.00
0.00
0.00
0.00
0.00
0.00
6,925.50
6,926.00
6,926.50
6,927.00
6,927.50

6,928.00

WS below an invert; no flow,
WS below an invert; no flow.
WS below an invert; no flow,
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.

FULLY CHARGED RISER: ADJUSTED TO

FULLY CHARGED RISER: ADJUSTED TO

[ 0.00 T 0.00

Return Event: 100 years
Storm Event: CO SPRINGS - 100 Year

POND 3B 100YR.ppc
11/9/2012

0.00 0.00 (N/A) 0.00
0.00 0.00 0.00 0.00 (N/A) 0,00
0.00 0.00 0.00 0.00 (N/A) 0.00
0.00 0.00 0.00 0.00 (N/A) 0.00
0.00 0.00 0.00 0.00 (N/A) 0.00
0.00 0.00 0.00 0.00 (N/A) 0.00
0.00 - 0.00 0.00 0.00 (N/A) 0.00
Free Qutfall |6,922,91 0.00 0.00 (N/A) 0.00
Free Qutfall |6,923.59 0.00 0.00 (N/A) 0.00
Free Quifall |6,924.22 0.00 0.00 (N/A) 0.00
Free Outfall ]6,924.87 0,00 0.00 (N/A) 0.00
6,925.55 6,925.55 0.00 0.00 (N/A) 0.00
6,926.51 6,926.51 0.00 . 0.00 (N/A) 0,00

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

Center [08.11.01.56)

27 Siemon Company Drive Suite 200 W Page 10 0of 14

Watertown, CT 067965 USA +1-203.755-1666



Subsection: Individual Qutiet Curves Return Event: 100 years
Label: Composite Qutlet Structure - 1 Storm Event: CO SPRINGS - 100 Year

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 1 (Orifice-Circular)

Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

6,922.00

o -

6,922.50 0.01 (N/A) 0.00
6,923.00 0.01 (N/A) 0.00
6,923.50 0.01 (N/A) 0.00
6,924.00 0.01 (N/A) 0.00
6,924.50 0.01 (N/A) 0.00
6,925.00 0.01 (N/A) 0.00
6,925.50 |- 10,02 (N/A) 0.00
6,926.00 0.02 (N/A) 0.00
6,926.50 0.02 (N/A) 0.00
6,927.00 0.02 (N/A) 0.00
6,927.50 0.02 (N/A) 0.00
6,928.00 0.02 (N/A) 0.00

WS below an invert: no flow.
H =.49
H =99
H=1.49
H=1.99
H =2.49
H =2.99
H =3.49
H =3.99
H =4.49
H =4,99
H =549
H =5.99

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

POND 3B 100YR.ppc Center [08.11.01.56)

11/0/2012 27 Siemon Gompany Drive Suite 200 W Page 11 of 14
Watertown, CT 06795 USA +1.203-755-1666



Subsection: Modified Rational Graph

Label: BASIN C4&C5

Method Type

Time of Duration (Modified
Rational, Critical)

Method T
0.333 hours

Flow

Return Event: 100 years
Storm Event: CO SPRINGS - 100 Year

W

Time
[1] [2]
Time of Concentration Time of Duration (Modified
(Modified Rational, Composite) %280 hours — pational, Critical) 0.333 hours
Intensity (Modified Rational, . Intensity (Modified Rational, .
Peak) 5.872 infh Critical) 5.360 in/h
Flow (Modified Rational, Peak) 92.19 ft3fs Flow (Modified Rational, 2
- 84.15 fta/s
Critical)
(3]
FIrst Outflow Breakpoint
(Modified Rational, Method 0.364 hours
)
Flow (Modified Rational,
Allowable) 7498 ftifs
4] [5]
Second Outflow Breakpoint Storage (Modified Rational, .
(Modified Rational) 0.332 hours Estimated) 0.320 ac-ht
Flow (Modified Rational, 3
Allowable) 74.98 /s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 3B 100YR.ppc Center [08.11.01.56)
1119/2012 27 Siemon Company Drive Suite 200 W Page 12 of 14

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Modified Rational Graph Return Event: 100 years

Label: C6-C7 Storm Event: CO SPRINGS - 100 Year
Method Type Method T
Time of Duration (Modified 0.250 hours

Rational, Critical)

Lo

cale

|

Flow / | LY

Time
(1 [2]
Time of Concentration Time of Duration (Modified
(Modified Rational, Composite) 0.218 hours Rational, Critical) 0.250 hours
Intensity (Modified Ratlonal, . Intensity (Modified Rational, .
Peak) 6,594 infh ‘ Critica) 6.160 in/h
Flow (Modified Rational, Peak) 31.50 ft3/s Flow (Modified Rational, 29.43 fra/s
Critical) ’
3]
First Outflow Breakpoint
(Modified Rational, Method 0.283 hours
)
Fiow (Modified Rational, )
Allowable) 25.00 ft/s
4] (5]
Second Outflow Breakpolnt Storage (Modified Rational, ;
(Modified Rational) 0.263 hours Estimated) 0.104 ac-ft
Flow (Modified Rational,
Allowable) 25.00 fte/s
Bentley Systems, Inc. Haestad Methods Solution Bentiey PondPack Vi
POND 3B 100YR.ppe Center [08,11.01.56]
11/9/2012 27 Siemon Gompany Drive Suite 200 W Page 13 of 14

Watertown, CT 06795 USA +1-203-755-1666



Index
B

BASIN C4&C5 (Modifted Rational Graph, 100 years)...12

C

C6-C7 (Modified Rational Graph, 100 years)...13

CO SPRINGS (I-D-F Table, 100 years)...4 '

Composite Outlet Structure - 1 (Individual dutlet Curves} 100 years)...9, 10, 11
Composite Outlet Structure - 1 (Outlet Input Data, 100 years)...6, 7, 8

M

Master Network Summary...3

Modifled Rational Grand Summary...2

P
POND 3B (Elevation-Area Volume Curve, 100 years)...5

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POND 3B 100YR.ppc Center [08.11.01.56)
11/8/2012 27 Siemon Company Drive Suite 200 W Page 14 of 14

Waterlown, CT 06795 USA +1-203-755-1666



WATER RESOURCES
- & WASTEWATER REPORT

For

Waterbury
Preliminary Plan

April 2013

CONSULTANTS, INC.

545 EAST PIKES PEAK AVERUE SUITE 300, COLORADO SPRIMNGS, CO 80803 {7193 227-0072 FAX (719) 4713401



