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October 11, 2018 
 
 
Ron Bohannan, P.E. 
Tierra West, LLC 
5571 Midway Park Place, NE 
Albuquerque, NM 87109 
 
 
RE: Behavioral Health Hospital 

1525 Renaissance Blvd NE 
 Grading Plan Stamp Date: 10/1/18 

Drainage Report Stamp Date: 10/1/18 
  Hydrology File: F16D051A 
 
Dear Mr. Bohannan, 

Based on the submittal received on 10/2/18, the grading plan and drainage report cannot be 
approved until the following are corrected and a complete resubmittal is made: 

Prior to Building Permit: 

1. Provide written permission from the owner of Tr 9A-1A (FritoLay) for the regrading of the 
pond on their property. 

2. On the grading plan, add existing contour labels; increase the density of the proposed contour 
labels, especially around the ponds and when tying in at the property/ROW lines.  

3. Land treatments need to be revisited. Many of the sloped areas are assumed as land treatment 
B. Per the DPM Ch22.1.A, table A-4, …soil uncompacted by human activity with slopes at 
20 percent or greater should be land treatment C and …irrigated lawns and parks with 
slopes greater than 10 percent should be land treatment C. 

4. If these sloped areas are to be landscaped (w/ gravel mulch) please state on plans; otherwise 
annotate that disturbed areas are to be reseeded per Std Specification Section 1012. 

5. Call-out Std Dwg 2426 and 2420 for the drive entrance. 

6. Include project benchmark and datum. 

7. Provide sections through the ponds and across the property line onto FedEx. Show 100-yr 
water surface elevations, tops and bottoms of berms. What design considerations were made 
to ensure FedEx is protected by the proposed berms? Hydrology recommends following 
levee and berm criteria per DPM Ch22.3.F. 

https://www.cabq.gov/planning/development-review-services/hydrology-section
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8. Provide emergency spillways for the ponds, sized for the 100-yr storm inflow, or provide 2x 
capacity in the discharge pipes. Show the 100-yr and first flush water surface elevations for 
the ponds.  

Prior to Certificate of Occupancy (For Information): 

9. Engineer’s Certification, per the DPM Chapter 22.7: Engineer's Certification Checklist For 
Non-Subdivision is required. 

10. A Bernalillo County Recorded Drainage Covenant (No Public Easement) is required for the 
stormwater control ponds and for the storm pipes and swale that convey flows from the 
upstream tracts. The pipes and swale should name Tr 9B, 9C, and 9D as beneficiaries. The 
original notarized form, exhibit A (legible on 8.5x11 paper), and recording fee ($25, payable 
to Bernalillo County) must be turned into DRC (4th, Plaza del Sol) for routing. Please 
contact Charlotte LaBadie (clabadie@cabq.gov, 924-3996) or Madeline Carruthers 
(mtafoya@cabq.gov, 924-3997) regarding the routing and recording process for covenants. 
The routing and recording process for covenants can take a month or longer; Hydrology 
recommends beginning this process as soon as possible as to not delay approval for 
certificate of occupancy. 

If you have any questions, please contact me at 924-3695 or dpeterson@cabq.gov. 
 
 

Sincerely, 

 
Dana Peterson, P.E. 
Senior Engineer, Planning Dept. 
Development Review Services 

https://www.cabq.gov/planning/development-review-services/hydrology-section
http://documents.cabq.gov/planning/DevelopmentReviewServices/drainage-covenant.doc
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Purpose 

The purpose of this report is to develop a Drainage Management Plan for developing a 

new behavioral health (psychiatric) hospital building on an undeveloped 3.75-acre 

parcel of land, entitled Tract 9A-1B of the Tracts 9A-1A & 9A-1B Renaissance Center 

Plat. The 3.75 acres will include an additional drainage inflow from three upland 

developed tracts (totaling 4.7-acres) directly east of the site, giving a total of 8.45 acres 

of drainage area. 

 

Location 

This site is located within the Renaissance Center directly north of the Renaissance 

Blvd./Commerce Dr. intersection. The site is bounded by Renaissance Blvd. to the 

south, FedEx Shipping Center to the west, Frito-Lay to the north, and Zenith American 

Solutions to the east. The site consists of 1 undeveloped lot which will be developed for 

a single-story hospital building with two exterior courtyards and a storage building.  
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Exhibit A – Vicinity Map
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Exhibit B – Site Aerial Image 
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Exhibit C – Existing Basin Map 

 

 

Existing Conditions 

The site is undeveloped and predominantly retains runoff onsite. The site currently 

consists of three larger drainage basins, E1, E2, and E3. There are a few smaller 

drainage basins that send flow to other sites or public right-of-way based off of existing 

topography, basins E4, E5, and E6. There is also an offsite basin O1 that drains to the 

site. 

Basin E1 consists of most of the northwest quadrant of the property with no impervious 

area, runoff from this basin flows from southeast to northwest and is retained onsite at 

the northwest corner of the property. There is an existing 30” RPC stub-out that leads to 

the Frito-Lay tract to the north where there is a drop inlet and detention pond in the 

southeast corner of the Frito-Lay property. The ultimate drainage plan is for this Frito-
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Lay pond to accept all drainage flows from Tracts 9A-1B, 9B, 9C, and 9D. This drainage 

concept is explained further in the subsequent section of this report. 

Basin E2 consists of predominantly the eastern half of the property, runoff flows from 

north to south towards an existing onsite retention pond. The retention pond receives 

flows from the offsite drainage basin to the east via a 12” pvc pipe. 

Basin E3 consists of most of the southern frontage of the property, flows from this basin 

are directed from north to south via surface flow and free discharge into Renaissance 

Boulevard where the flows are collected in the Renaissance Boulevard storm drain 

system. 

Basin E4 and E5 consist of small portions of onsite that are near the northern property 

line. These flows drain north via surface flow towards the Frito-Lay tract. Basin E6 

consists of a portion of the southwest corner of the property, these flows drain via 

surface flow towards the FedEx property.  

The offsite basin, O1, consists of the three developed MCA tracts (Tracts 9B, 9C, and 

9D) to the east of the subject property. These flows are picked up through a series of 

drop inlets in the parking lot that are interconnected to a private storm drain system. 

This storm drain system outfalls via 12” pvc pipe towards the onsite retention pond that 

is located in Basin E2.  

The total 100-year peak flow of these existing basins is 19.51 cfs, hydrology 

calculations and an enlarged drainage basin map can be found in Appendix A.   

 

Drainage Concept for Overall Development 

During the development and design of the Frito-Lay tract directly north of the subject 

property (Tract 9A-1A), a master drainage solution was submitted and approved by the 

City of Albuquerque on 9/10/1998 (F16D051). This drainage plan included ponding and 

hydrology analysis for Tracts 9A-1A, 9A-1B, 9B, 9C, and 9D. The Frito-Lay pond 

located in the southwest corner of the respective property was sized to accept and 
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detain flows from Tracts 9A-1B, 9B, 9C, and 9D. These 4 tracts are allowed to 

discharge to this pond at a rate of 24.97cfs, based on the current configuration and size 

of the pond. This would be the ultimate outfall rate needed to discharge from the NW 

corner of Tract 9A-1B. From the pond located on Frito-Lay, drainage would be 

conveyed through a storm drain and drop inlet with an orifice plate before being 

released into Mission Ave. at the allowable discharge rate per the Renaissance Master 

Plan. 

The Plat of Tracts 9A-1A & 9A-1B Renaissance Center contains a drainage easement 

in the location of the Frito-Lay pond for the benefit of tracts 9A-1B, 9B, 9C, and 9D in 

order for this drainage concept to work. The development of Tract 9A-1B will require the 

contractor to assure that the Frito-Lay pond currently has the capacity as shown on the 

approved Frito-Lay grading and drainage plan with a stamp date of 9/10/1998 to assure 

that this drainage concept is acceptable for final drainage certification. If the pond has 

been filled in due to sediment accumulation then the contractor will have to re-grade the 

pond to the finished grades from the previously approved Frito-Lay grading and 

drainage plan. 

The upland tracts of 9B, 9C, & 9D have been re-analyzed for hydrology and can be 

found in the hydrology tables for basin O1 found in Appendices A & B. Exhibit C shows 

an aerial of the drainage concept for all of the tracts involved. Appendix E and F contain 

excerpts of the drainage calculations from the approved Frito-Lay plan and plat with the 

drainage easement information, respectively. 
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Exhibit D – Overall Drainage Concept 
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Flood Plain 

The site is located on FIRM Map 35001C0138H. The map indicates that the site does 

not lie within any flood hazard areas. 

 

Exhibit D – FIRM Map 
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Exhibit E – Proposed Basin Map 

 

 

Proposed Conditions 

All improvements will be built out in their entirety. The grading and drainage design is 

configured to accommodate the proposed building and associated improvements plus 

the drainage received from the upland tracts 9B, 9C, and 9D (basin O1 on the provided 

drainage basin maps).    

Basin P1 consists of primarily the southern half of the site, including a portion of the 

sloping terrain directly east of the site. Runoff will be directed from east to west via 

surface flow through the drive aisle in front of the proposed building. The basin will 

discharge through a 3’ curb cut and into the SW drainage pond located within Basin P2. 

Total flow rate from this basin is 8.03 cfs. 

Basin P3 consists of primarily the northern half of the site, including a portion of the 

sloping terrain directly east of the site. Similar to Basin P1, Runoff in P3 will be directed 
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from east to west via surface flow and will discharge through a 2.5’ curb cut and into the 

NW drainage pond located in basin P5. Total flow rate from this basin is 5.96 cfs. 

Basin O1, which is the offsite basin, will convey flows via storm drain that will daylight 

into the northern onsite landscaped area, which is Basin P4. Basin P4 is the entire 

northern landscaped area that will convey runoff from O1 towards the NW pond (Basin 

P5) via a landscaped swale. Total flow rate from P4 and O1 is 11.98 cfs. Again, the 

offsite basin O1 has been re-analyzed for updated flow rates that enter tract 9A-1B.  

Basins P2 and P5 are the onsite SW and NW detention ponds, respectively. These 

ponds will be interconnected with a 24-inch culvert to act as one single pond. The 

drainage outfall for the site is located in the NW corner pond, where the discharge for 

the site will be conveyed through an 18-inch storm drain that will connect to the existing 

30” RCP stub-out in this area. The 18-inch outfall will have a 27-3/4” orifice plate where 

the discharge to the Frito-Lay pond is 22.67 cfs, which is less than the maximum 

allowable 24.97 cfs. The total flow rate that enters the NW and SW onsite ponds is 

26.39 cfs. The Contractor responsible for grading the site will also be responsible for 

assuring that the Frito-Lay pond has the grades for the allowable capacity as shown on 

the grading plan. If not, then the contractor will need to re-grade the pond to its original 

and intended conditions. 

Basin P6 is located along the southern landscaped portion of the site. Due to the slope-

tying and grades, this basin is directed via sheet flow from north to south towards 

Renaissance Blvd. The proposed hydrology table and an enlarged proposed basin map 

can be found in Appendix B. Hydraulic calculations for the landscaped swale, curb cuts 

and storm drain culverts can be found in Appendix C. Calculations for the NW and SW 

onsite ponds can be found in Appendix D.  

 

Water Quality Management 

The management of water quality for this site intends to capture the 99th percentile 

storm event and retain onsite prior to any discharge off of the site. This volume was 
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calculated per the COA drainage ordinance as 0.44” (minus initial abstractions) over the 

developed impervious areas, giving a total of 3,061 cubic feet of runoff to retain. The 

water quality will be retained in the NW and SW onsite ponding areas. The ponds will 

have an outfall invert elevation that is 3 feet higher than the bottom of pond. The volume 

that is retained below this invert elevation exceeds the required first flush retention 

volume. The water quality volume calculations can be found on the proposed hydrology 

table in Appendix B. 

 

Calculations 

The Weighted E Method from the “City of Albuquerque Development Process Manual 

Volume I – Design Criteria, 2006 Revision” was used to calculate the runoff and volume 

for the site, the hydrology tables can be found in Appendix A and B. Drainage capacities 

for the landscaped swale, storm drain culverts, and curb cuts were determined through 

Bentley FlowMaster and results can be found in Appendix C.  

 

Summary 

The entire site will be graded and all of the surface improvements will be built out in 

their entirety.  The enclosed grading plan shows the grades for the entire project. 

The proposed development consists of development for a new hospital with 6 onsite 

basins and 1 offsite basin. All of the basins, except P6, will convey flow via surface flow 

towards the NW and SW onsite ponds and discharge towards the Frito-Lay pond to the 

north at an appropriate flow rate of 22.67 cfs. The contractor that will be grading the site 

will be responsible for assuring that the Frito-Lay pond has the capacity and depth of 

the original development of that pond. The top and bottom of pond elevations of this 

pond can be found on the grading plan.  

 



 

 

 

APPENDIX A 

 

EXISTING CONDITIONS HYDROLOGY TABLE AND 

DRAINAGE BASIN MAP 

 

 

 

 

 

 

 

 

 



TWLLC Date 9/12/2018

Basin Area Area Area Weighted E Volume Flow Weighted E Volume Flow

ID (sf) (acres) (sq miles) % (acres) % (acres) % (acres) % (acres) (in) (ac-ft) cfs (in) (ac-ft) cfs

E1 61,801.05 1.419 0.00222 100% 1.419 0% 0.000 0% 0.000 0% 0.000 0.530 0.063 2.21 0.130 0.015 0.54

E2 56,325.55 1.293 0.00202 100% 1.293 0% 0.000 0% 0.000 0% 0.000 0.530 0.057 2.02 0.130 0.014 0.49

E3 40,592.75 0.932 0.00146 63% 0.587 32% 0.298 0% 0.000 5% 0.047 0.690 0.054 1.81 0.239 0.019 0.65

E4 12,662.62 0.291 0.00045 100% 0.291 0% 0.000 0% 0.000 0% 0.000 0.530 0.013 0.45 0.130 0.003 0.11

E5 5,762.09 0.132 0.00021 100% 0.132 0% 0.000 0% 0.000 0% 0.000 0.530 0.006 0.21 0.130 0.001 0.05

E6 8,286.76 0.190 0.00030 36% 0.068 44% 0.084 0% 0.000 20% 0.038 0.958 0.015 0.48 0.438 0.007 0.23

O1 120,249.01 2.761 0.00431 0% 0.000 18% 0.497 17% 0.469 65% 1.794 1.711 0.393 11.04 1.010 0.232 6.91

Total 305,679.83 7.017 0.01096 3.790 0.879 0.469 1.879 0.601 18.22 0.292 8.98

Equations:

Weighted E = Ea*Aa + Eb*Ab + Ec*Ac + Ed*Ad / (Total Area) Zone 2 100-Year 10-Year Zone 2 100-Year 10-Year

Ea 0.44 0.08 Qa 1.29 0.24

Volume = Weighted E * Total Area Eb 0.67 0.22 Qb 2.03 0.76

Ec 0.99 0.44 Qc 2.87 1.49

Flow = Qa*Aa + Qb*Ab + Qc*Ac + Qd*Ad Ed 1.97 1.24 Qd 4.37 2.89

DPM Weighted E Method
Precipitation Zone 2

Renaissance Center

Behavioral Health Hospital - 1525 Renaissance Blvd NE

Existing Conditions

Treatment A Treatment B Treatment C Treatment D

Basin Descriptions

Excess Precipitation, E (in.) Peak Discharge (cfs/acre)

100-Year, 6-Hr 10-Year, 6-Hr



Renaissance Blvd, N.E.

Commerce Dr
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APPENDIX B 

 

PROPOSED CONDITIONS HYDROLOGY TABLE AND 

DRAINAGE BASIN MAP 

 

 

 

 

 

 

 

 

 



TWLLC Date 9/12/2018

Basin Area Area Area Weighted E Volume Flow Weighted E Volume Flow

ID (sf) (acres) (sq miles) % (acres) % (acres) % (acres) % (acres) (in) (ac-ft) cfs (in) (ac-ft) cfs

P1 85,547.56 1.964 0.00307 0% 0.000 15% 0.295 16% 0.314 69% 1.355 1.761 0.288 8.03 1.050 0.172 5.07

P2 4,031.22 0.093 0.00014 0% 0.000 83% 0.077 17% 0.016 0% 0.000 0.840 0.006 0.22 0.321 0.002 0.10

P3 59,914.55 1.375 0.00215 0% 0.000 10% 0.138 8% 0.110 82% 1.128 1.907 0.219 5.96 1.168 0.134 3.86

P4 14,611.08 0.335 0.00052 0% 0.000 40% 0.134 60% 0.201 0% 0.000 0.990 0.028 0.94 0.424 0.012 0.47

P5 3,654.00 0.084 0.00013 0% 0.000 85% 0.071 15% 0.013 0% 0.000 0.833 0.006 0.20 0.316 0.002 0.09

P6 10,048.29 0.231 0.00036 0% 0.000 31% 0.072 60% 0.138 9% 0.021 1.111 0.021 0.70 0.519 0.010 0.37

O1 120,249.01   2.761 0.00431 0% 0.000 18% 0.497 17% 0.469 65% 1.794 1.711 0.393 11.04 1.010 0.232 6.91

Total 298,055.71 6.842 0.01069 0.000 1.283 0.000 4.298 0.962 27.09 0.565 16.87

Equations: Water Quality Volume (First Flush)

Weighted E = Ea*Aa + Eb*Ab + Ec*Ac + Ed*Ad / (Total Area) Zone 2 100-Year 10-Year Zone 2 100-Year 10-Year Total Impervious Area  (Basins P1 & P3) = 2.483 acres = 108,159 SF

Ea 0.44 0.08 Qa 1.29 0.24

Volume = Weighted E * Total Area Eb 0.67 0.22 Qb 2.03 0.76

Ec 0.99 0.44 Qc 2.87 1.49

Flow = Qa*Aa + Qb*Ab + Qc*Ac + Qd*Ad Ed 1.97 1.24 Qd 4.37 2.89 Retention Volume = 0.0283' x 108,159 SF = 3,061 CF

DPM Weighted E Method
Precipitation Zone 2

Renaissance Center

Behavioral Health Hospital - 1525 Renaissance Blvd NE

Proposed Conditions

Treatment A Treatment B Treatment C Treatment D

Basin Descriptions

Excess Precipitation, E (in.) Peak Discharge (cfs/acre)

Retainage depth = 0.44"-0.1" = 0.34" = 0.0283'

100-Year, 6-Hr 10-Year, 6-Hr



Renaissance Blvd, N.E.

Commerce Dr
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APPENDIX C 

 

CALCULATION TABLES FOR CULVERTS, CURB CUTS, 

AND LANDSCAPE SWALE 

 

 

 

 

 

 

 

 

 



Project Description

Friction Method Manning Formula

Solve For Channel Slope

Input Data

Roughness Coefficient 0.010

Normal Depth 1.50 ft

Diameter 1.50 ft

Discharge 12.33 ft³/s

Results

Channel Slope 0.00815 ft/ft

Flow Area 1.77 ft²

Wetted Perimeter 4.71 ft

Hydraulic Radius 0.38 ft

Top Width 0.00 ft

Critical Depth 1.33 ft

Percent Full 100.0 %

Critical Slope 0.00729 ft/ft

Velocity 6.98 ft/s

Velocity Head 0.76 ft

Specific Energy 2.26 ft

Froude Number 0.00

Maximum Discharge 13.26 ft³/s

Discharge Full 12.33 ft³/s

Slope Full 0.00815 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 100.00 %

Downstream Velocity Infinity ft/s

Worksheet for 12" PVC for Offsite Outfall

9/18/2018 9:45:33 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page
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Discharge from Basin O1 and towards north landscape swale
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.033

Channel Slope 0.00400 ft/ft

Left Side Slope 3.00 ft/ft (H:V)

Right Side Slope 3.00 ft/ft (H:V)

Discharge 11.98 ft³/s

Results

Normal Depth 1.37 ft

Flow Area 5.61 ft²

Wetted Perimeter 8.65 ft

Hydraulic Radius 0.65 ft

Top Width 8.21 ft

Critical Depth 1.00 ft

Critical Slope 0.02146 ft/ft

Velocity 2.13 ft/s

Velocity Head 0.07 ft

Specific Energy 1.44 ft

Froude Number 0.46

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.37 ft

Critical Depth 1.00 ft

Channel Slope 0.00400 ft/ft

Critical Slope 0.02146 ft/ft

Worksheet for North Landscape Swale

9/20/2018 9:16:28 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page

Vinny
Callout
Discharge from Basins O1 and P4 towards NW Pond

Vinny
Callout
Min. depth used for landscape swale



Project Description

Friction Method Manning Formula

Solve For Bottom Width

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Normal Depth 0.50 ft

Discharge 8.03 ft³/s

Results

Bottom Width 2.74 ft

Flow Area 1.37 ft²

Wetted Perimeter 3.74 ft

Hydraulic Radius 0.37 ft

Top Width 2.74 ft

Critical Depth 0.64 ft

Critical Slope 0.00476 ft/ft

Velocity 5.85 ft/s

Velocity Head 0.53 ft

Specific Energy 1.03 ft

Froude Number 1.46

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.50 ft

Critical Depth 0.64 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00476 ft/ft

Worksheet for SW Corner Pond Curb Cut

9/19/2018 8:11:48 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page

Vinny
Callout
Discharge from Basin P1 to SW Pond

Vinny
Callout
3' curb cut called out in plans



Project Description

Friction Method Manning Formula

Solve For Bottom Width

Input Data

Roughness Coefficient 0.013

Channel Slope 0.01000 ft/ft

Normal Depth 0.50 ft

Discharge 5.96 ft³/s

Results

Bottom Width 2.14 ft

Flow Area 1.07 ft²

Wetted Perimeter 3.14 ft

Hydraulic Radius 0.34 ft

Top Width 2.14 ft

Critical Depth 0.62 ft

Critical Slope 0.00532 ft/ft

Velocity 5.58 ft/s

Velocity Head 0.48 ft

Specific Energy 0.98 ft

Froude Number 1.39

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.50 ft

Critical Depth 0.62 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.00532 ft/ft

Worksheet for NW Corner Pond Curb Cut

9/19/2018 8:11:04 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page

Vinny
Callout
Discharge from Basin P3 towards NW Pond

Vinny
Callout
2.5' Curb Cut called out in plans 



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.010

Channel Slope 0.00900 ft/ft

Diameter 2.00 ft

Discharge 26.39 ft³/s

Results

Normal Depth 1.55 ft

Flow Area 2.61 ft²

Wetted Perimeter 4.31 ft

Hydraulic Radius 0.61 ft

Top Width 1.67 ft

Critical Depth 1.80 ft

Percent Full 77.5 %

Critical Slope 0.00711 ft/ft

Velocity 10.10 ft/s

Velocity Head 1.59 ft

Specific Energy 3.14 ft

Froude Number 1.42

Maximum Discharge 30.01 ft³/s

Discharge Full 27.90 ft³/s

Slope Full 0.00805 ft/ft

Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 77.49 %

Downstream Velocity Infinity ft/s

Worksheet for 24" PVC Pond Connection

9/19/2018 10:13:43 AM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page

Vinny
Callout
Total discharge from all basins directed to both NW and SW ponds



 

 

 

APPENDIX D 

 

ONSITE POND CALCULATIONS 

 

 

 

 

 

 

 

 

 



Ab  = 94.58 ft
2

At   = 4,740.15 ft
2

Dt  = 5.00 ft

C   = 929.11

ACTUAL DEPTH VOLUME Q

ELEVATION (ft) (ac-ft) (cfs)

65.40 0.00 0.0000 0.0000

65.90 0.50 0.0038 0.0000

66.40 1.00 0.0128 0.0000

66.90 1.50 0.0273 0.0000

67.40 2.00 0.0470 0.0000

67.90 2.50 0.0721 0.0000

68.40 3.00 0.1025 0.0000

68.90 3.50 0.1382 6.1920

69.40 4.00 0.1793 12.3840

69.90 4.50 0.2257 18.5760

70.40 5.00 0.2775 24.7681

Orifice Equation

Q = CA(2gH)
1/2

C = 0.8

Diameter (in) 27.75 2.3125

Area (ft
2
)= 4.200

g = 32.2

H (ft) = Depth of water above center of orifice 

Q (cfs)= Flow

NW & SW Ponds (Combined)

Volume Calculations

Ab  -  Bottom  Of  The  Pond  Surface  Area

At  -  Top  Of  The  Pond  Surface  Area

D  -  Water  Depth

Dt  -  Total  Pond  Depth

C  -  Change  In  Surface  Area  /  Water  Depth

Volume  =  Ab * D + 0.5 * C * D²

C  =  (At  -  Ab)  /  Dt

Note

BOP

TOP

Outfall Invert
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        AHYMO PROGRAM (AHYMO-S4)                    - Version: S4.01a - Rel: 01a

             RUN DATE (MON/DAY/YR) = 09/19/2018

             START TIME (HR:MIN:SEC) = 16:58:57     USER NO.= 

AHYMO_Temp_User:20122010

             INPUT FILE = X:\2017\2017054 Tract 9A Hospital\Drainage\2017054 hymo 

9-19-18.txt             

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

    *         BEHAVIORAL HEALTH HOSPITAL, ALBUQUERQUE, NM           *               

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

    *  100-YEAR 24-HR STORM (UNDER PROPOSED CONDITIONS) W/ ROUTING  *               

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

    START               TIME=0.0                                                    

    *                                                                               

    *                                                                               

    RAINFALL            TYPE=2 RAIN QUARTER=0.0 IN                                  

                        RAIN ONE=2.01 IN RAIN SIX=2.35 IN                           

                        RAIN DAY=2.75 IN DT=0.05 HR                                 

                   24-HOUR RAINFALL DIST. - BASED ON NOAA ATLAS 14 FOR CONVECTIVE 

AREAS (NM & AZ) - D1

                   DT =   0.050000 HOURS       END TIME =    24.000002 HOURS

                     0.0000  0.0023  0.0046  0.0071  0.0099  0.0127  0.0159

                     0.0203  0.0272  0.0347  0.0424  0.0509  0.0595  0.0684

                     0.0776  0.0870  0.0974  0.1084  0.1204  0.1437  0.1728

                     0.2117  0.2559  0.3104  0.3831  0.4649  0.6062  0.8258

                     1.2021  1.4666  1.6752  1.7800  1.8719  1.9379  1.9905

                     2.0362  2.0697  2.1005  2.1259  2.1418  2.1530  2.1629

                     2.1722  2.1803  2.1879  2.1953  2.2025  2.2084  2.2118

                     2.2152  2.2186  2.2217  2.2247  2.2278  2.2307  2.2336

                     2.2363  2.2391  2.2417  2.2443  2.2469  2.2494  2.2518

                     2.2542  2.2565  2.2588  2.2611  2.2633  2.2654  2.2676

                     2.2697  2.2717  2.2738  2.2758  2.2778  2.2798  2.2817

                     2.2837  2.2856  2.2874  2.2893  2.2911  2.2930  2.2948

                     2.2965  2.2983  2.3000  2.3017  2.3034  2.3051  2.3068

                     2.3084  2.3100  2.3117  2.3133  2.3148  2.3164  2.3180

                     2.3195  2.3210  2.3225  2.3240  2.3255  2.3269  2.3284

                     2.3298  2.3313  2.3327  2.3341  2.3355  2.3368  2.3382

                     2.3396  2.3409  2.3422  2.3436  2.3449  2.3462  2.3474

                     2.3487  2.3500  2.3513  2.3525  2.3538  2.3551  2.3563

                     2.3576  2.3589  2.3601  2.3614  2.3627  2.3639  2.3652

                     2.3665  2.3677  2.3690  2.3702  2.3715  2.3728  2.3740

                     2.3753  2.3765  2.3778  2.3790  2.3803  2.3815  2.3828

                     2.3840  2.3853  2.3865  2.3878  2.3890  2.3903  2.3915

                     2.3927  2.3940  2.3952  2.3965  2.3977  2.3989  2.4002

                     2.4014  2.4027  2.4039  2.4051  2.4064  2.4076  2.4088

                     2.4101  2.4113  2.4125  2.4137  2.4150  2.4162  2.4174
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                     2.4186  2.4199  2.4211  2.4223  2.4235  2.4247  2.4260

                     2.4272  2.4284  2.4296  2.4308  2.4320  2.4333  2.4345

                     2.4357  2.4369  2.4381  2.4393  2.4405  2.4417  2.4429

                     2.4441  2.4453  2.4465  2.4478  2.4490  2.4502  2.4514

                     2.4526  2.4538  2.4550  2.4561  2.4573  2.4585  2.4597

                     2.4609  2.4621  2.4633  2.4645  2.4657  2.4669  2.4681

                     2.4692  2.4704  2.4716  2.4728  2.4740  2.4752  2.4764

                     2.4775  2.4787  2.4799  2.4811  2.4822  2.4834  2.4846

                     2.4858  2.4869  2.4881  2.4893  2.4905  2.4916  2.4928

                     2.4940  2.4951  2.4963  2.4975  2.4986  2.4998  2.5010

                     2.5021  2.5033  2.5044  2.5056  2.5068  2.5079  2.5091

                     2.5102  2.5114  2.5125  2.5137  2.5148  2.5160  2.5171

                     2.5183  2.5194  2.5206  2.5217  2.5229  2.5240  2.5252

                     2.5263  2.5274  2.5286  2.5297  2.5309  2.5320  2.5331

                     2.5343  2.5354  2.5365  2.5377  2.5388  2.5399  2.5411

                     2.5422  2.5433  2.5445  2.5456  2.5467  2.5478  2.5490

                     2.5501  2.5512  2.5523  2.5535  2.5546  2.5557  2.5568

                     2.5579  2.5590  2.5602  2.5613  2.5624  2.5635  2.5646

                     2.5657  2.5668  2.5679  2.5691  2.5702  2.5713  2.5724

                     2.5735  2.5746  2.5757  2.5768  2.5779  2.5790  2.5801

                     2.5812  2.5823  2.5834  2.5845  2.5856  2.5867  2.5878

                     2.5889  2.5899  2.5910  2.5921  2.5932  2.5943  2.5954

                     2.5965  2.5976  2.5986  2.5997  2.6008  2.6019  2.6030

                     2.6040  2.6051  2.6062  2.6073  2.6084  2.6094  2.6105

                     2.6116  2.6126  2.6137  2.6148  2.6159  2.6169  2.6180

                     2.6191  2.6201  2.6212  2.6223  2.6233  2.6244  2.6254

                     2.6265  2.6276  2.6286  2.6297  2.6307  2.6318  2.6328

                     2.6339  2.6350  2.6360  2.6371  2.6381  2.6392  2.6402

                     2.6413  2.6423  2.6433  2.6444  2.6454  2.6465  2.6475

                     2.6486  2.6496  2.6506  2.6517  2.6527  2.6538  2.6548

                     2.6558  2.6569  2.6579  2.6589  2.6600  2.6610  2.6620

                     2.6630  2.6641  2.6651  2.6661  2.6672  2.6682  2.6692

                     2.6702  2.6712  2.6723  2.6733  2.6743  2.6753  2.6763

                     2.6774  2.6784  2.6794  2.6804  2.6814  2.6824  2.6834

                     2.6844  2.6854  2.6865  2.6875  2.6885  2.6895  2.6905

                     2.6915  2.6925  2.6935  2.6945  2.6955  2.6965  2.6975

                     2.6985  2.6995  2.7005  2.7015  2.7025  2.7034  2.7044

                     2.7054  2.7064  2.7074  2.7084  2.7094  2.7104  2.7114

                     2.7123  2.7133  2.7143  2.7153  2.7163  2.7172  2.7182

                     2.7192  2.7202  2.7211  2.7221  2.7231  2.7241  2.7250

                     2.7260  2.7270  2.7280  2.7289  2.7299  2.7309  2.7318

                     2.7328  2.7338  2.7347  2.7357  2.7366  2.7376  2.7386

                     2.7395  2.7405  2.7414  2.7424  2.7433  2.7443  2.7452

                     2.7462  2.7472  2.7481  2.7491  2.7500

    *                                                                               

    *BASIN O1                                                                       

    *                                                                               
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    COMPUTE NM HYD      ID=10 HYD NO=110.1 AREA=0.00431 SQ MI                       

                        PER A=0.0 PER B=18.00 PER C=17.00 PER D=65.0                

                        TP=-0.1333 HR MASS RAINFALL=-1                              

         K =  0.072649HR    TP =  0.133300HR    K/TP RATIO =  0.545000     SHAPE 

CONSTANT, N =  7.106428

         UNIT PEAK =   11.060    CFS   UNIT VOLUME =   0.9981       B =   526.28    

 P60 = 2.0100    

         AREA =     0.002802 SQ MI    IA =   0.10000 INCHES    INF =   0.04000 

INCHES PER HOUR

         RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =  

0.050000

         K =  0.120119HR    TP =  0.133300HR    K/TP RATIO =  0.901116     SHAPE 

CONSTANT, N =  3.932522

         UNIT PEAK =   3.9682    CFS   UNIT VOLUME =   0.9980       B =   350.65    

 P60 = 2.0100    

         AREA =     0.001509 SQ MI    IA =   0.42714 INCHES    INF =   1.04600 

INCHES PER HOUR

         RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =  

0.050000

    PRINT HYD           ID=10 CODE=1                                                

                                        PARTIAL HYDROGRAPH   110.10

        RUNOFF VOLUME =     2.00230 INCHES     =       0.4603 ACRE-FEET

        PEAK DISCHARGE RATE =      11.57 CFS  AT   1.500 HOURS   BASIN AREA =  

0.0043 SQ. MI.

    *                                                                               

    *                                                                               

    *BASIN P1                                                                       

    *                                                                               

    COMPUTE NM HYD      ID=1 HYD NO=100.1 AREA=0.00307 SQ MI                        

                        PER A=0.0 PER B=15.00 PER C=16.00 PER D=69.0                

                        TP=-0.1333 HR MASS RAINFALL=-1                              

         K =  0.072649HR    TP =  0.133300HR    K/TP RATIO =  0.545000     SHAPE 

CONSTANT, N =  7.106428

         UNIT PEAK =   8.3632    CFS   UNIT VOLUME =   0.9978       B =   526.28    

 P60 = 2.0100    

         AREA =     0.002118 SQ MI    IA =   0.10000 INCHES    INF =   0.04000 

INCHES PER HOUR
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         RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =  

0.050000

         K =  0.119369HR    TP =  0.133300HR    K/TP RATIO =  0.895494     SHAPE 

CONSTANT, N =  3.958796

         UNIT PEAK =   2.5161    CFS   UNIT VOLUME =   0.9959       B =   352.42    

 P60 = 2.0100    

         AREA =     0.000952 SQ MI    IA =   0.42258 INCHES    INF =   1.03323 

INCHES PER HOUR

         RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =  

0.050000

    PRINT HYD           ID=1 CODE=1                                                 

                                        PARTIAL HYDROGRAPH   100.10

        RUNOFF VOLUME =     2.06216 INCHES     =       0.3376 ACRE-FEET

        PEAK DISCHARGE RATE =       8.40 CFS  AT   1.500 HOURS   BASIN AREA =  

0.0031 SQ. MI.

    *                                                                               

    *                                                                               

    *BASIN P2                                                                       

    *                                                                               

    COMPUTE NM HYD      ID=2 HYD NO=200.1 AREA=0.00014 SQ MI                        

                        PER A=0.0 PER B=83.00 PER C=17.00 PER D=0.0                 

                        TP=-0.1333 HR MASS RAINFALL=-1                              

         K =  0.127899HR    TP =  0.133300HR    K/TP RATIO =  0.959479     SHAPE 

CONSTANT, N =  3.682448

         UNIT PEAK =  0.35018    CFS   UNIT VOLUME =   0.9636       B =   333.42    

 P60 = 2.0100    

         AREA =     0.000140 SQ MI    IA =   0.47450 INCHES    INF =   1.17860 

INCHES PER HOUR

         RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =  

0.050000

    PRINT HYD           ID=2 CODE=1                                                 

                                        PARTIAL HYDROGRAPH   200.10

        RUNOFF VOLUME =     0.99596 INCHES     =       0.0074 ACRE-FEET

        PEAK DISCHARGE RATE =       0.26 CFS  AT   1.500 HOURS   BASIN AREA =  
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0.0001 SQ. MI.

    *                                                                               

    *                                                                               

    *BASIN P3                                                                       

    *                                                                               

    COMPUTE NM HYD      ID=3 HYD NO=300.1 AREA=0.00215 SQ MI                        

                        PER A=0.0 PER B=10.00 PER C=8.00 PER D=82.0                 

                        TP=-0.1333 HR MASS RAINFALL=-1                              

         K =  0.072649HR    TP =  0.133300HR    K/TP RATIO =  0.545000     SHAPE 

CONSTANT, N =  7.106428

         UNIT PEAK =   6.9604    CFS   UNIT VOLUME =   0.9975       B =   526.28    

 P60 = 2.0100    

         AREA =     0.001763 SQ MI    IA =   0.10000 INCHES    INF =   0.04000 

INCHES PER HOUR

         RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =  

0.050000

         K =  0.121136HR    TP =  0.133300HR    K/TP RATIO =  0.908746     SHAPE 

CONSTANT, N =  3.897525

         UNIT PEAK =   1.0111    CFS   UNIT VOLUME =   0.9886       B =   348.28    

 P60 = 2.0100    

         AREA =     0.000387 SQ MI    IA =   0.43333 INCHES    INF =   1.06333 

INCHES PER HOUR

         RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =  

0.050000

    PRINT HYD           ID=3 CODE=1                                                 

                                             HYDROGRAPH FROM AREA   300.10

        RUNOFF VOLUME =     2.24476 INCHES     =       0.2574 ACRE-FEET

        PEAK DISCHARGE RATE =       6.19 CFS  AT   1.500 HOURS   BASIN AREA =  

0.0022 SQ. MI.

    *                                                                               

    *                                                                               

    *BASIN P4                                                                       

    *                                                                               

    COMPUTE NM HYD      ID=4 HYD NO=400.1 AREA=0.00052 SQ MI                        

                        PER A=0.0 PER B=40.00 PER C=60.00 PER D=0.0                 

Page 5



2017054 hymo 9-19-18_OUTPUT.txt

                        TP=-0.1333 HR MASS RAINFALL=-1                              

         K =  0.117303HR    TP =  0.133300HR    K/TP RATIO =  0.879990     SHAPE 

CONSTANT, N =  4.033584

         UNIT PEAK =   1.3942    CFS   UNIT VOLUME =   0.9916       B =   357.40    

 P60 = 2.0100    

         AREA =     0.000520 SQ MI    IA =   0.41000 INCHES    INF =   0.99800 

INCHES PER HOUR

         RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =  

0.050000

    PRINT HYD           ID=4 CODE=1                                                 

                                             HYDROGRAPH FROM AREA   400.10

        RUNOFF VOLUME =     1.09791 INCHES     =       0.0304 ACRE-FEET

        PEAK DISCHARGE RATE =       1.05 CFS  AT   1.500 HOURS   BASIN AREA =  

0.0005 SQ. MI.

    *                                                                               

    *                                                                               

    *BASIN P5                                                                       

    *                                                                               

    COMPUTE NM HYD      ID=5 HYD NO=500.1 AREA=0.00013 SQ MI                        

                        PER A=0.0 PER B=85.00 PER C=15.00 PER D=0.0                 

                        TP=-0.1333 HR MASS RAINFALL=-1                              

         K =  0.128391HR    TP =  0.133300HR    K/TP RATIO =  0.963176     SHAPE 

CONSTANT, N =  3.667883

         UNIT PEAK =  0.32416    CFS   UNIT VOLUME =   0.9632       B =   332.39    

 P60 = 2.0100    

         AREA =     0.000130 SQ MI    IA =   0.47750 INCHES    INF =   1.18700 

INCHES PER HOUR

         RUNOFF COMPUTED BY INITIAL ABSTRACTION/INFILTRATION NUMBER METHOD - DT =  

0.050000

    PRINT HYD           ID=5 CODE=1                                                 

                                      OUTFLOW HYDROGRAPH RESERVOIR   500.10

        RUNOFF VOLUME =     0.99089 INCHES     =       0.0069 ACRE-FEET

        PEAK DISCHARGE RATE =       0.24 CFS  AT   1.500 HOURS   BASIN AREA =  

0.0001 SQ. MI.
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    *                                                                               

    *ADD BASIN O1 AND P4                                                            

    ADD HYD             ID=40 HYD NO=410.1 ID=10 ID=4                               

    PRINT HYD           ID=40 CODE=1                                                

                                             HYDROGRAPH FROM AREA   410.10

        RUNOFF VOLUME =     1.90486 INCHES     =       0.4907 ACRE-FEET

        PEAK DISCHARGE RATE =      12.61 CFS  AT   1.500 HOURS   BASIN AREA =  

0.0048 SQ. MI.

    *                                                                               

    *ADD BASIN O1/P4 AND BASIN P3                                                   

    ADD HYD             ID=30 HYD NO=310.1 ID=40 ID=3                               

    PRINT HYD           ID=30 CODE=1                                                

                                             HYDROGRAPH FROM AREA   310.10

        RUNOFF VOLUME =     2.00952 INCHES     =       0.7481 ACRE-FEET

        PEAK DISCHARGE RATE =      18.80 CFS  AT   1.500 HOURS   BASIN AREA =  

0.0070 SQ. MI.

    *                                                                               

    *ADD BASIN O1/P4/P3 AND BASIN P5                                                

    ADD HYD             ID=50 HYD NO=510.1 ID=30 ID=5                               

    PRINT HYD           ID=50 CODE=1                                                

                                      OUTFLOW HYDROGRAPH RESERVOIR   510.10

        RUNOFF VOLUME =     1.99088 INCHES     =       0.7549 ACRE-FEET

        PEAK DISCHARGE RATE =      19.05 CFS  AT   1.500 HOURS   BASIN AREA =  

0.0071 SQ. MI.

    *                                                                               

    *ADD BASIN P1 AND P2                                                            

    ADD HYD             ID=20 HYD NO=210.1 ID=2 ID=1                                

    PRINT HYD           ID=20 CODE=1                                                
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                                        PARTIAL HYDROGRAPH   210.10

        RUNOFF VOLUME =     2.01554 INCHES     =       0.3451 ACRE-FEET

        PEAK DISCHARGE RATE =       8.66 CFS  AT   1.500 HOURS   BASIN AREA =  

0.0032 SQ. MI.

    *                                                                               

    *ADD BASIN P1/P2 AND BASIN O1/P3/P4/P5                                          

    ADD HYD             ID=25 HYD NO=250.1 ID=20 ID=50                              

    PRINT HYD           ID=25 CODE=1                                                

                                        PARTIAL HYDROGRAPH   250.10

        RUNOFF VOLUME =     1.99855 INCHES     =       1.1000 ACRE-FEET

        PEAK DISCHARGE RATE =      27.71 CFS  AT   1.500 HOURS   BASIN AREA =  

0.0103 SQ. MI.

    *                                                                               

    *ROUTE NW/SW PONDS COMBINED                                                     

    *                                                                               

    ROUTE RESERVOIR     ID=11 HYD NO=101.1 INFLOW ID=25 CODE=24                     

                        OUTFLOW(CFS) STORAGE(AC-FT) ELEVATION(FT)                   

                        00.0000      0.0000         5065.40                         

                        00.0100      0.0038         5065.90                         

                        00.0101      0.0128         5066.40                         

                        00.0102      0.0273         5066.90                         

                        00.0103      0.0470         5067.40                         

                        00.0104      0.0721         5067.90                         

                        00.0105      0.1025         5068.40                         

                        06.1920      0.1382         5068.90                         

                        12.3840      0.1793         5069.40                         

                        18.5760      0.2257         5069.90                         

                        24.7680      0.2775         5070.40                         

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

        TIME      INFLOW    ELEV      VOLUME    OUTFLOW

        (HRS)     (CFS)     (FEET)    (AC-FT)   (CFS)

         0.00       0.00   5065.40      0.000      0.00

         1.20       3.25   5067.16      0.038      0.01
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         2.40       0.89   5068.49      0.109      1.13

         3.60       0.04   5068.40      0.103      0.04

         4.80       0.06   5068.40      0.103      0.06

         6.00       0.10   5068.41      0.103      0.10

         7.20       0.11   5068.41      0.103      0.11

         8.40       0.11   5068.41      0.103      0.11

         9.60       0.10   5068.41      0.103      0.10

        10.80       0.10   5068.41      0.103      0.10

        12.00       0.10   5068.41      0.103      0.10

        13.20       0.10   5068.41      0.103      0.10

        14.40       0.10   5068.41      0.103      0.10

        15.60       0.09   5068.41      0.103      0.10

        16.80       0.09   5068.41      0.103      0.09

        18.00       0.09   5068.41      0.103      0.09

        19.20       0.09   5068.41      0.103      0.09

        20.40       0.09   5068.41      0.103      0.09

        21.60       0.09   5068.41      0.103      0.09

        22.80       0.08   5068.41      0.103      0.08

        24.00       0.08   5068.41      0.103      0.08

        25.20       0.00   5068.39      0.102      0.01

        26.40       0.00   5068.37      0.101      0.01

        27.60       0.00   5068.36      0.100      0.01

        28.80       0.00   5068.34      0.099      0.01

        30.00       0.00   5068.32      0.098      0.01

        31.20       0.00   5068.30      0.097      0.01

        32.40       0.00   5068.29      0.096      0.01

        33.60       0.00   5068.27      0.095      0.01

        34.80       0.00   5068.25      0.094      0.01

        36.00       0.00   5068.24      0.093      0.01

        37.20       0.00   5068.22      0.091      0.01

        38.40       0.00   5068.20      0.090      0.01

        39.60       0.00   5068.18      0.089      0.01

        40.80       0.00   5068.17      0.088      0.01

        42.00       0.00   5068.15      0.087      0.01

        43.20       0.00   5068.13      0.086      0.01

        44.40       0.00   5068.12      0.085      0.01

        45.60       0.00   5068.10      0.084      0.01

        46.80       0.00   5068.08      0.083      0.01

        48.00       0.00   5068.07      0.082      0.01

        49.20       0.00   5068.05      0.081      0.01

        50.40       0.00   5068.03      0.080      0.01

        51.60       0.00   5068.01      0.079      0.01

        52.80       0.00   5068.00      0.078      0.01

        54.00       0.00   5067.98      0.077      0.01

        55.20       0.00   5067.96      0.076      0.01

        56.40       0.00   5067.95      0.075      0.01

        57.60       0.00   5067.93      0.074      0.01

        58.80       0.00   5067.91      0.073      0.01
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        60.00       0.00   5067.89      0.072      0.01

        61.20       0.00   5067.87      0.071      0.01

        62.40       0.00   5067.85      0.070      0.01

        63.60       0.00   5067.83      0.069      0.01

        64.80       0.00   5067.81      0.068      0.01

        66.00       0.00   5067.79      0.067      0.01

        TIME      INFLOW    ELEV      VOLUME    OUTFLOW

        (HRS)     (CFS)     (FEET)    (AC-FT)   (CFS)

        67.20       0.00   5067.77      0.066      0.01

        68.40       0.00   5067.75      0.065      0.01

        69.60       0.00   5067.73      0.064      0.01

        70.80       0.00   5067.71      0.063      0.01

        72.00       0.00   5067.69      0.062      0.01

        73.20       0.00   5067.67      0.061      0.01

        74.40       0.00   5067.65      0.059      0.01

        75.60       0.00   5067.63      0.058      0.01

        76.80       0.00   5067.61      0.057      0.01

        78.00       0.00   5067.59      0.056      0.01

        79.20       0.00   5067.57      0.055      0.01

        80.40       0.00   5067.55      0.054      0.01

        81.60       0.00   5067.53      0.053      0.01

        82.80       0.00   5067.51      0.052      0.01

        84.00       0.00   5067.48      0.051      0.01

        85.20       0.00   5067.46      0.050      0.01

        86.40       0.00   5067.44      0.049      0.01

        87.60       0.00   5067.42      0.048      0.01

        88.80       0.00   5067.40      0.047      0.01

        90.00       0.00   5067.38      0.046      0.01

        91.20       0.00   5067.35      0.045      0.01

        92.40       0.00   5067.33      0.044      0.01

        93.60       0.00   5067.30      0.043      0.01

        94.80       0.00   5067.28      0.042      0.01

        96.00       0.00   5067.25      0.041      0.01

        97.20       0.00   5067.22      0.040      0.01

        98.40       0.00   5067.20      0.039      0.01

        99.60       0.00   5067.17      0.038      0.01

       100.80       0.00   5067.15      0.037      0.01

       102.00       0.00   5067.12      0.036      0.01

       103.20       0.00   5067.09      0.035      0.01

       104.40       0.00   5067.07      0.034      0.01

       105.60       0.00   5067.04      0.033      0.01

       106.80       0.00   5067.02      0.032      0.01

       108.00       0.00   5066.99      0.031      0.01

       109.20       0.00   5066.97      0.030      0.01

       110.40       0.00   5066.94      0.029      0.01

       111.60       0.00   5066.91      0.028      0.01

Page 10



2017054 hymo 9-19-18_OUTPUT.txt

       112.80       0.00   5066.88      0.027      0.01

       114.00       0.00   5066.85      0.026      0.01

       115.20       0.00   5066.81      0.025      0.01

       116.40       0.00   5066.78      0.024      0.01

       117.60       0.00   5066.75      0.023      0.01

       118.80       0.00   5066.71      0.022      0.01

       120.00       0.00   5066.68      0.021      0.01

       121.20       0.00   5066.64      0.020      0.01

       122.40       0.00   5066.61      0.019      0.01

       123.60       0.00   5066.57      0.018      0.01

       124.80       0.00   5066.54      0.017      0.01

       126.00       0.00   5066.50      0.016      0.01

       127.20       0.00   5066.47      0.015      0.01

       128.40       0.00   5066.43      0.014      0.01

       129.60       0.00   5066.40      0.013      0.01

       130.80       0.00   5066.34      0.012      0.01

       132.00       0.00   5066.29      0.011      0.01

       133.20       0.00   5066.23      0.010      0.01

        TIME      INFLOW    ELEV      VOLUME    OUTFLOW

        (HRS)     (CFS)     (FEET)    (AC-FT)   (CFS)

       134.40       0.00   5066.18      0.009      0.01

       135.60       0.00   5066.12      0.008      0.01

       136.80       0.00   5066.07      0.007      0.01

       138.00       0.00   5066.01      0.006      0.01

       139.20       0.00   5065.96      0.005      0.01

       140.40       0.00   5065.90      0.004      0.01

       141.60       0.00   5065.78      0.003      0.01

       142.80       0.00   5065.70      0.002      0.01

       144.00       0.00   5065.63      0.002      0.00

     PEAK DISCHARGE =       22.665 CFS - PEAK OCCURS AT HOUR    1.60

     MAXIMUM WATER SURFACE ELEVATION =     5070.230

     MAXIMUM STORAGE =        0.2599 AC-FT      INCREMENTAL TIME=    0.050000HRS

    *                                                                               

    PRINT HYD           ID=11 CODE=1                                                

                                        PARTIAL HYDROGRAPH   101.10

        RUNOFF VOLUME =     1.99855 INCHES     =       1.1000 ACRE-FEET

        PEAK DISCHARGE RATE =      22.66 CFS  AT   1.600 HOURS   BASIN AREA =  

0.0103 SQ. MI.

    *                                                                               
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