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Cherry Creek Basin Water Quality Authority
8390 East Crescent Parkway, Suite 500

Greenwood Village, Colorado 80111
(P) 303.779.4525
(F) 303.773.2050

Memorandum

To: Rick Goncalves, TAC Chairman

Cc: Chuck Reid, Manager

From: William P. Ruzzo, P.E., Craig Wolf, GEI

Date: January 22, 2014, Amended February 27, 2014

Re: Cherry Creek Reservoir Area-Capacity Data, Amended

The Cherry Creek Basin Water Quality Authority (Authority) has retained Hydros Consulting
Inc1 to develop a reservoir water quality model. Important input data for the model includes the
reservoir surface area at regular intervals below the reservoir surface. To develop this data, the
Authority also retained Absolute Natural Resources, LLC2 (ANR) to prepare a bathymetric
survey, which determines the depth from the water surface to the reservoir bottom.

ANR conducted the survey in November 2013, processed the data to develop one foot depth
contours, and provided the Authority an AutoCAD file with the depth contours in the reservoir.
This file was then used by the Authority to calculate surface area and storage volume of the
reservoir. The methodology and approach used to prepare the area and volume calculations are
described herein and the results presented in tabular and graphic formats.

Based on the ANR 2013 survey, the volume of the reservoir below the normal pool elevations
(multipurpose storage pool) was determined to be 13,522 acre feet (ac ft) and presented in Local
Project Datum. The surface area at the multipurpose storage pool elevation of 5,550 feet (ft)
was determined to be 875 acres (ac).

This memorandum, which replaces the previous memorandum dated January 22, 2014, was
amended to include an investigation to determine the appropriate vertical datum for the
bathymetric survey and to further compare area and storage volume results to values recently
published by the U.S. Army Corps of Engineers (USACE July 2011). The amendment was
necessary because it is important for the bathymetric results to be consistent with the elevation
information reported by the USACE on their website which is also used by the Colorado
Division of Water Resources to manage water rights in Cherry Creek. In addition, the

1 Agreement dated December 5, 2013
2 Agreement dated November 13, 2013.
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multipurpose storage pool elevation of 5,550 ft is used by the Authority to establish protection
elevations for shoreline stabilization projects, such as the Mountain and Lake Loop project
completed in 2013.

METHODOLOGY

ANR conducted a sub-foot mapping survey
using a professional grade GPS (differential
and RTK) hydro-acoustic (sonar) and GIS
technology to collect 298,925 data points (i.e.:
x, y, and z coordinates). The survey was
performed between November 18 and
November 27, 2013 by mounting the
instrument on a small motorized boat. These
spatial data points were used to develop water-
depth contours at one-foot intervals and create
a contour map of the reservoir using proprietary
software (Figure 1 – Cherry Creek Reservoir).
ANR provided multiple files to the Authority
that included AutoCAD and GIS shape files, laminated maps, and a Google Earth® file with
reservoir water depth contours at 1-foot intervals beginning with the “zero” depth at the normal
pool elevation of 5,550 ft (Local Project Datum).

The AutoCad file was modified by the Authority to facilitate calculation of surface area at each
water depth as follows:

1. Each 1-foot depth contour (39-each) was placed in a separate CAD layer.

2. The contour information, which typically consisted of multiple data blocks, was then
“exploded” to create individual polylines. Because there were often multiple individual
contour lines for each elevation, depth specific contour lines were “chained” together,
where possible, to create one continuous polyline for each depth contour. Contour lines
in the area of the outlet tower were found to stop at the outlet tower limits. To facilitate
area calculation, the contours surrounding the outlet tower were connected to create
complete polylines.

3. The area of each depth specific contour was then calculated using a CAD routine and
recorded in an Excel spreadsheet. The volume between each depth layer was then
calculated using the equation:

ܸ =
ܦ

3
∗ 1ܣ) + 1ܣ) ∗ .ହ(2ܣ + (2ܣ

Where V = Volume
D = Depth between contours (1-foot)
A1, A2 = Area at upper and lower contour.

Calculations for cumulative volume were then added to the Excel spreadsheet to
determine the volume of the multipurpose pool below 5,550 ft.
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DATUM DIFFERENCES

During the Authority’s review of the results published in the original memorandum, it was
discovered that the stated vertical datum on the work products was not consistent, with notations
contained in electronic files that the datum used was the NGVD29 or NAVD88 datum. The
Authority recalled the original memorandum and began investigating the datum discrepancy, the
findings which are discussed below.

ANR based their survey on elevations reported on the NOAA website
(http://water.weather.gov/ahps2/hydrograph.php?wfo=bou&gage=egdc2) and confirmed that the NOAA data
was obtained from the USACE gaging site at the Reservoir3 by contacting personnel at NOAA.

Elevations reported by the USACE on their website are based on Local Project Datum, not
NGVD294 or NAVD88 datum. The Local Project Datum, used by the USACE in reports for
Cherry Creek, is approximately 1.27 ft5 above elevations based on NGVD29 datum. The
relationship between NGVD29, Local Project, and NAVD88 datum is provided in the
Appendix 2. Whereas the datum differences are shown to a precision of 0.01 ft, discussions
with the USACE suggest that the precision is overstated and has varied over time.

For the Mountain and Lake Loop Shoreline Stabilization project, which first discovered the
datum differences6, NGVD29 elevations were found to be 0.97 ft lower than elevations shown
on the USACE website7. The difference of 0.97 ft does not agree with the reported USACE
difference of 1.27 ft. The 2011 USACE report does discuss that the staff gage has settled ~0.2-
ft but they have confirmed via personal communication that the staff gage is not used to monitor
pool elevation, so this offset is not the basis for the discrepancy between the two elevation
comparisons either.

REASONABLENESS CHECK

To check the reasonableness of the area and multipurpose pool volume calculations, as based on
the ANR analysis, results were compared to recent data published by the USACE and
independent calculations by Leonard Rice Engineers (LRE). A comparison of all three sources
is presented in the table below:

3 Email from Wes Friesen (ANR) dated 1/28/2014 Subject: “Cherry Creek Elevations” (see appendix to this memo).
4 Email from Craig Wolf (GEI) dated January 30, 2014 Subject: “Action items from conference call” (see appendix to this
memo).
5 USACE July 2011. Tri-Lakes Sedimentation Studies Area-Capacity Report. Page 2-7. (see appendix to this memo)
6 Email from Melanie Chenard (Muller Engineering) dated June 30, 2010. “RE: Survey benchmark issues for shoreline
project @ Chery Creek Reservoir”.
7 Elevation data were downloaded from the NOAA, USACE, and the Colorado Division of Water Resources websites by
GEI, compared, and found to be within 0.01-feet. (see appendix to this memo for comparison table and website links)

Surface Area Storage Volume

(acres) (acre feet)

ANR 2013 876 13,522

USACE 2011 840 12,558

LRE 2013 n/a 13,504

Data Source
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USACE Tri-Lakes Sediment Report. The USACE performed cross-section surveys collecting
elevation data in 2006, 2007, and 2009 to determine the change in reservoir volume resulting
from sedimentation. The results are presented in their 2011 report in which elevation data are
reported based on Local Project Datum. The USACE compared cross section data to the
original project elevations to determine changes in area, and therefore volume, at each cross
section. A copy of the USACE results in tabular form for surface area and for capacity at one-
foot intervals is provided in the Appendix 2 to this memorandum and is reproduced in Table 2.
The USACE calculated the volume to be 12,558 ac ft, a difference of 964 ac ft or 7.1% when
compared to results based on the ANR survey. Similarly, the surface area was calculated by the
USACE to be 840 ac, a difference of 36 ac or 4.1%.

LRE Calculations. A copy of the modified ANR GIS shape files were provided to LRE who
performed an independent calculation of the reservoir volume (multipurpose storage pool) using
GIS software rather than computational formulas in Excel. LRE calculated the volume to be
13,504 ac ft, a difference of 18 ac ft or 0.13% when compared to Excel results based on the
ANR survey. LRE calculations are provided in Appendix 1 to this memorandum.

RESULTS

Results of the survey and analysis are presented as tables and figures attached to this
memorandum and discussed below. All elevation information presented in these results are
based on the Local Project Datum (Local Project Datum = NGVD29 + 1.27 feet).

Table 1 presents the results of the 2013 ANR survey and subsequent calculations by the
Authority of the surface area and accumulative volume at each contour (i.e.: from elevation
5,512 ft to elevation 5,550 ft, the multi-purpose storage pool8). Figure 2 is a plot of the storage
area as a function of elevation (i.e., stage) and Figure 3 is a plot of the surface area at each
contour. Between elevation 5,512 ft and 5,523 ft, the area and volume are very small compared
to the area and volume at the multipurpose storage pool elevation of 5,550 ft. This is due to
sediment accumulation at the downstream end near the Outlet Tower which is frequently
flushed out by the USACE and resulted in a deep hole at the outlet structure.

Table 2 provides a comparison between the Authority’s calculations based on the ANR survey
and the USACE calculations for each elevation9. Figure 4 is a plot comparing the storage
volumes and Figure 5 is a plot of the surface area for both the ANR and the USACE surveys.
As shown in Table 2, the surface area calculations differ from as little as 1 ac up to 99 ac. The
storage volume at each elevation differs from 1 ac ft up to 964 ac ft at the normal pool10.

FINDINGS AND CONCLUSIONS

The USACE determined the storage volume at 5,550 ft to be 12,558 ac ft, which is 964-ac ft
(7%) less than the 2013 ANR survey (13,522 ac ft). The USACE surface area at elevation 5,550

8
In USACE 2011, they report normal pool to be from 5504 to 5550. The difference with the ANR survey could be sediment

accumulation and/or precision of side-scan radar.
9 USACE 2011. p. D-8, (see appendix to this memo)
10 It is interesting to note that if the elevations for the USACE data are shifted by only 1-foot, the curves for the ANR and
USACE storage volume are graphically aligned suggesting that vertical datum differences may account for the volume
differences.
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is 840 ac which is 36 ac (4%) less than the 2013 ANR survey (876 ac). Possible explanations
for these differences are discussed below.

The storage volume derived from the 2013 ANR survey was based on the average end-area
method using horizontal sections (i.e.: contours) at 1-foot intervals. The storage volume
calculated by the USACE used the average end-area method based on vertical cross sections that
were hundreds of feet apart. The closer transect spacing used by ANR (e.g. 50 ft) to achieve
their sub-foot measurements is believed to result in a more accurate estimate of the storage
volume.

According to the USACE sediment report, the accumulation of sediment in the reservoir has
decreased from a peak of 161 af/yr in 1965 to ~12 af/yr in 2009 (p.5-4). Therefore, additional
sediment accumulation accounts for less than 5%11 of the difference and is not believed to be the
reason for the difference in storage volume.

The USACE also used an alternate approach to surveying using LiDAR techniques12 that
resulted in a storage volume of 13,926 ac ft at 5,550 ft, which is 3% greater than the 2013 ANR
survey. Because the storage volume based on the 2013 ANR survey lies between the two
estimates calculated by the USACE, the 2013 ANR survey results are believed to be consistent
with USACE calculations.

Using GIS routines, LRE independently calculated the storage volume at the multipurpose pool
elevation to be 13, 504 ac ft, which is less than 0.5% different from the average end-area
methodology presented in this memorandum. Therefore, we believe the Authority’s volume
calculations are consistent with other estimates.

RECOMMENDATIONS

Based on the investigations and findings described in this memorandum, the following
recommendations are presented for the bathymetric results and future shoreline stabilization
projects.

1. The Authority’s depth specific surface area and volume calculations, based on the 2013
ANR survey (Table 1) are recommended for input to the Reservoir model. Using the
Local Project Datum will allow correlation between the reported water surface
elevations on the USACE, NOAA, or DWR websites and the model results.

2. When preparing design plans for PRF’s in the Park, the USACE requires the work to be
done in either NGVD29 or NAVD88 datum and to include an equation comparing the
two. Because management of the storage levels in the reservoir are based on the Local
Project Datum, it is recommended the Authority use the Local Project Datum and
elevation 5,550 ft to identify vertical stabilization limits for shoreline stabilization
projects, which can be easily checked daily using the available websites. The 2011
USACE report shows that the annual maximum and minimum water surface elevation in
the reservoir typically vary around elevation 5,550 ft Local Project Datum13.

11 (4-years x 12-af/yr = 48-af; 48/964 = 0.05)
12 USACE 2011. p. G-3. (see appendix to this memo)
13 USACE 2011. p. F-7. (see appendix to this memo)
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Normal Pool El = 5550.0

Contour

Elevation

Area

(acres)

Vol. Cumulative
-38 5512 0.0 n/a 0
-37 5513 0.0 0.0 0
-36 5514 0.0 0.0 0
-35 5515 0.0 0.0 0
-34 5516 0.0 0.0 0
-33 5517 0.0 0.0 0
-32 5518 0.0 0.0 0
-31 5519 0.0 0.0 0
-30 5520 0.1 0.1 0
-29 5521 0.1 0.1 0
-28 5522 0.2 0.1 0
-27 5523 0.5 0.4 1
-26 5524 1.9 1.1 2
-25 5525 25.8 11.6 13
-24 5526 165.1 85.4 99
-23 5527 239.7 201.3 300
-22 5528 279.8 259.5 560
-21 5529 315.0 297.2 857
-20 5530 344.7 329.7 1187
-19 5531 387.3 365.8 1552
-18 5532 416.6 401.9 1954
-17 5533 440.2 428.3 2383
-16 5534 467.6 453.9 2836
-15 5535 490.6 479.1 3315
-14 5536 514.5 502.5 3818
-13 5537 546.2 530.3 4348
-12 5538 563.9 555.0 4903
-11 5539 590.2 577.0 5480
-10 5540 613.8 602.0 6082
-9 5541 635.1 624.4 6707
-8 5542 656.8 645.9 7353
-7 5543 683.1 669.9 8022
-6 5544 711.6 697.3 8720
-5 5545 742.0 726.7 9446
-4 5546 772.2 757.1 10204
-3 5547 804.2 788.1 10992
-2 5548 833.5 818.8 11810
-1 5549 857.0 845.2 12656
0 5550 875.5 866.2 13522

NOTE: Based on survey by Absolute Natural Resources performed November 18-27, 2013
Elevations are based on Local Project Datum. NGVD29 = Project Datum - 1.27'

Depth

CHERRY CREEK BASIN WATER QUALITY AUTHORITY

Table 1 - Reservoir Volume and Surface Area

Volume

Acre Feet



Normal Pool El = 5550.0

Vol. Cumulative Cumulative
-38 5512 0.0 n/a 5512
-37 5513 0.0 0.0 5513
-36 5514 0.0 0.0 5514
-35 5515 0.0 0.0 5515
-34 5516 0.0 0.0 5516
-33 5517 0.0 0.0 5517
-32 5518 0.0 0.0 5518
-31 5519 0.0 0.0 5519
-30 5520 0.1 0.1 5520 0
-29 5521 0.1 0.1 5521 0
-28 5522 0.2 0.1 5522 0
-27 5523 0.5 0.4 0 5523 0
-26 5524 1.9 1.1 1 5524 0 -2 -1
-25 5525 25.8 11.6 13 5525 61 17 35 4
-24 5526 165.1 85.4 98 5526 120 122 -45 24
-23 5527 239.7 201.3 300 5527 152 258 -88 -42
-22 5528 279.8 259.5 559 5528 184 426 -96 -133
-21 5529 315.0 297.2 856 5529 216 626 -99 -230
-20 5530 344.7 329.7 1186 5530 263 858 -82 -328
-19 5531 387.3 365.8 1552 5531 321 1153 -66 -399
-18 5532 416.6 401.9 1954 5532 369 1500 -48 -454
-17 5533 440.2 428.3 2382 5533 413 1892 -27 -490
-16 5534 467.6 453.9 2836 5534 452 2326 -16 -510
-15 5535 490.6 479.1 3315 5535 486 2796 -5 -519
-14 5536 514.5 502.5 3818 5536 515 3298 1 -520
-13 5537 546.2 530.3 4348 5537 540 3827 -6 -521
-12 5538 563.9 555.0 4903 5538 559 4378 -5 -525
-11 5539 590.2 577.0 5480 5539 574 4946 -16 -534
-10 5540 613.8 602.0 6082 5540 587 5526 -27 -556
-9 5541 635.1 624.4 6706 5541 605 6121 -30 -585
-8 5542 656.8 645.9 7352 5542 627 6737 -30 -615
-7 5543 683.1 669.9 8022 5543 649 7375 -34 -647
-6 5544 711.6 697.3 8719 5544 673 8036 -39 -683
-5 5545 742.0 726.7 9446 5545 698 8721 -44 -725
-4 5546 772.2 757.1 10203 5546 725 9433 -47 -770
-3 5547 804.2 788.1 10991 5547 752 10171 -52 -820
-2 5548 833.5 818.8 11810 5548 780 10937 -53 -873
-1 5549 857.0 845.2 12655 5549 810 11732 -47 -923
0 5550 875.5 866.2 13522 5550 840 12558 -36 -964

NOTE: Based on survey by Absolute Natural Resources performed November 18-27, 2013
All elevations are based on Local Project Datum. NGVD29 = Project Datum - 1.27'

CHERRY CREEK BASIN WATER QUALITY AUTHORITY

Table 2 - Reservoir Volume and Surface Area - Comparison w/USACE

USACE 2011 Appendix D

Contour

Elevation

Area

(acres)

Volume

(acre feet)

Differences USACE - CCBWQA

Depth
Contour

Elevation

Area

(acres)

Volume

Acre Feet
Area

(acres)
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Figure 2 - Stage Storage Curve

Based on 2013 ANR survey.
All elevations based on Local Project
Datum = NGVD29 + 1.27 feet
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Figure 3 - Stage - Surface Area Curve
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Figure 4 - Storage Volume Comparison
ANR 2013 Survey and USACE 2009 Survey

ANR Survey 2013

USACE 2009 Survey

All elevations based on Local Project
Datum = NGVD29 + 1.27 feet
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ANR 2013 Survey and USACE 2009 Survey
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APPENDIX 1

LRE Cherry Creek Reservoir Volume Calculations

Using GIS Techniques



Cherry Creek Reservoir Volume Calculation Using GIS Techniques 

 
 The following describes how the total volume of water in the Cherry Creek Reservoir was 
measured using GIS software, and the Cut/Fill tool in ArcGIS 10 starting with a bathymetric contour 
shapefile. The cut/fill tool measures the amount of gain, or loss between to elevation grids, to measure 
changes in volume or elevation, thus two raster grids were needed to run the tool: the first, derived 
from interpolation of the contour shape file showing depth of the reservoir in 2 ft. cell sizes (5514 ft-
5549 ft), and another mask grid, containing only the constant surface elevation of the water (5550 ft) at 
equal 2 ft. cell sizes. After the two grids are obtained, the cut fill tool can be used to create a new grid 
showing and measuring the changes between the two elevation surfaces. The output measurement is 
shown by default as cubic units (ft), and then was recalculated in acre feet.  The result of this calculation 
is 13,504 AF. 

 

 This represents a reasonable level of accuracy; however there are some sources where error 
could have occurred: 

1) Repairing broken contours (as shown in following figures) 

2) Interpolation of the depth Grid 

3) Human error 

4) Data accuracy 

 

References: 
Price, ESRI, Mike. "Deriving Volumes With ArcGIS Spatial Analyst." ArcUser (2002) Web, Jan 2014 

13,504 
 



Original Contours: 

 
Reservoir Depth Grid: 

 



Constant Surface Grid at 5,550 feet: 

 
Cut Fill Results: 13,504 AF 

 
 
 

 
Sources of Error? Broken Contours: 
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USACE Tri-Lakes Sedimentation Studies Area-
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h\Y WcbXi]hg UhUh h\Y ]bhU_Y g]bWY cf][]bU` WcbghfiWh]cb+ DZDZ h\Y ghUZZ [U[Y ]g]g igYX hchc acb]hcf dcc` Y`YjUh]cb* giVhfUWh

-+/- ZYYh Zfca h\Y Y`YjUh]cb hchc Uddfcl]aUhY h\Y Y`YjUh]cb ]b]b GcWU` Kfc^YWh ?Uhia+

2IGURE /"/" =HE 6OCAL 9ROJECT 0ATUM FOR /HERRX /REEK ;ELATIVE TOTO 8->0++ AND 83>0%,

Brief Metadata: Cherry Creek
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Elevation Data Sources for Cherry Creek Reservoir

USACE Online Source http://www.nwd-mr.usace.army.mil/rcc/programs/data/CHCR

NOAA Online Source http://water.weather.gov/ahps2/hydrograph_to_xml.php?gage=egdc2&output=tabular

DWR Online Source http://www.dwr.state.co.us/Surfacewater/data/detail_tabular.aspx?ID=CHRRESCO&MTYPE=ELEV

USACE Online Source NOAA Online Source DWR Online Source DWR Online Source

Hourly Data (Raw vs Ave ??) Raw vs Hourly Ave ?? Raw Data Hourly Averages

----------CHCR----------

28-Jan-14 Observed Data:

HR EL SG |Date(UTC)| |Stage| Date/Time (raw) ELEV (ft) Date/Time (raw) ELEV (ft)

1 5550.10 12.65 1/28/2014 1:00 5550.11 1/28/2014 1:00 5550.11 1/28/2014 1:00 5550.11

2 5550.11 12.65 1/28/2014 2:00 5550.09 1/28/2014 2:00 5550.10 1/28/2014 2:00 5550.11

3 5550.11 12.65 1/28/2014 3:00 5550.11 1/28/2014 3:00 5550.12 1/28/2014 3:00 5550.11

4 5550.11 12.65 1/28/2014 4:00 5550.12 1/28/2014 4:00 5550.12 1/28/2014 4:00 5550.12

5 5550.11 12.65 1/28/2014 5:00 5550.10 1/28/2014 5:00 5550.10 1/28/2014 5:00 5550.11

6** 5550.11 12.65 1/28/2014 6:00 5550.11 1/28/2014 6:00 5550.11 1/28/2014 6:00 5550.11

7 5550.11 12.65 1/28/2014 7:00 5550.12 1/28/2014 7:00 5550.12 1/28/2014 7:00 5550.11

8 5550.11 12.65 1/28/2014 8:00 5550.11 1/28/2014 8:00 5550.10 1/28/2014 8:00 5550.11

9 5550.11 12.65 1/28/2014 9:00 5550.10 1/28/2014 9:00 5550.10 1/28/2014 9:00 5550.11

10 5550.11 12.65 1/28/2014 10:00 5550.12 1/28/2014 10:00 5550.12 1/28/2014 10:00 5550.11

11 5550.11 12.65 1/28/2014 11:00 5550.12 1/28/2014 11:00 5550.12 1/28/2014 11:00 5550.11

12** 5550.11 12.65 1/28/2014 12:00 5550.10 1/28/2014 12:00 5550.10 1/28/2014 12:00 5550.11

13 5550.11 12.65 1/28/2014 13:00 5550.11 1/28/2014 13:00 5550.11 1/28/2014 13:00 5550.11

14 5550.11 12.65 1/28/2014 14:00 5550.12 1/28/2014 14:00 5550.12 1/28/2014 14:00 5550.12

15 5550.11 12.65 1/28/2014 15:00 5550.10 1/28/2014 15:00 5550.11 1/28/2014 15:00 5550.11

16 5550.11 12.65 1/28/2014 16:00 5550.10 1/28/2014 16:00 5550.10 1/28/2014 16:00 5550.11

17 5550.11 12.65 1/28/2014 17:00 5550.12 1/28/2014 17:00 5550.12 1/28/2014 17:00 5550.12

18** 5550.11 12.65 1/28/2014 18:00 5550.12 1/28/2014 18:00 5550.12 1/28/2014 18:00 5550.11

19 5550.11 12.65 1/28/2014 19:00 5550.10 1/28/2014 19:00 5550.11 1/28/2014 19:00 5550.12

20 5550.12 12.65 1/28/2014 20:00 5550.11 1/28/2014 20:00 5550.11 1/28/2014 20:00 5550.11

21 5550.12 12.65 1/28/2014 21:00 5550.12 1/28/2014 21:00 5550.12 1/28/2014 21:00 5550.12

22 5550.12 12.65 1/28/2014 22:00 5550.11 1/28/2014 22:00 5550.12 1/28/2014 22:00 5550.12

23 5550.12 12.65 1/28/2014 23:00 5550.10 1/28/2014 23:00 5550.12 1/28/2014 23:00 5550.12

24** 5550.12 12.66 1/29/2014 0:00 5550.12 1/29/2014 0:00 5550.12 1/29/2014 0:00 5550.12
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Db UfYUg k\YfY G]?<L \Ug bch VYYb Wc``YWhYX* ]h aUm VY acfY Wcgh YZZYWh]jY hc gYbX U gifjYm WfYk id hc gifjYm
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To compare the storage capacity for elevation 5550 based on Local Project Datum, use elevation 5551.8 storage value based NAVD88 datum.NAVD88: Volume at 5551 = 13,242; Volume at 5552 = 14097; then Volume at 5551.8 = 13,926 af
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