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APPENDIX A:

RESPONSE TO CITY OF MIAMI COMMENTS
e



This document compiles comments received on H&H Modeling: Upstream Hydraulic Model —
Model Input Status Report, filed with FERC on March 30, 2021. The City of Miami was the only
entity to file comments; their comments were filed with FERC on June 23, 2021. After each
comment, Mead & Hunt has provided a response. Page numbers listed below reference the Mode/
Input Status Report.

| Comment No. 1, Section 2.1, page 4 |

| City of Miami Comment |
The USACE’s Hydrologic Engineering Center (HEC) has recently released HEC-RAS Version 6.0. This

model has several improvements over Version 5.0.7, including the ability to represent bridges within a 2-
D area. Tetra Tech recommends developing and calibrating a fully 2-D hydraulic model using HEC-RAS
Version 6.0.

| Mead & Hunt Response to Comment No. 1 |
The FERC-approved Revised Study Plan states that HEC-RAS version 5.0.3 or later will be used.

Consistent with this requirement, the model was developed in HEC-RAS version 5.0.7. Version 6.0
includes an expanded set of features. The ability to represent bridges within a 2D Flow Area is new to
version 6.0. The engineering community has not yet extensively tested this, or other new features. It is
inadvisable to move the model to this new version at this time.

| Comment No. 2, Section 2.2, page 4 |

| City of Miami Comment |
Because the 2DFA better accounts for the volume in Grand Lake, it should be applied to the entire area

of the lake.

| Mead & Hunt Response to Comment No. 2 |
The cross-sections upstream of River Mile 100 extend across the reservoir and thus properly account for

the volume.

| Comment No. 3, Section 2.2, page 4 |

| City of Miami Comment |
The River Miles along Grand Lake and the Neosho River are different by approximately 8 miles compared

to previous studies (Holly, 2001; Tetra Tech, 2015). For comparative purposes with previous studies,
Tetra Tech recommends using the original river mile stationing.

| Mead & Hunt Response to Comment No. 3
Mead & Hunt used USGS river miles because it is a publicly available dataset.




| Comment No. 4, Section 2.4, page 6 |

| City of Miami Comment |
The Mead & Hunt hydraulic model has many areas where the cell alignments do not follow the top of

banks, as shown in Figure A. Mead & Hunt should therefore review the cell alignments in its model and

refine them to ensure that they meet Mead & Hunt’s stated goal of matching cell alignments to waterway

banks.

Figure A. Example of 2DFA mesh of the Mead & Hunt model where the cell alignments do not follow the
top of banks. This section of mesh is located on the Neosho River upstream from the City of Miami.

| Mead & Hunt Response to Comment No. 4 |
Mead & Hunt followed USACE guidance in the 2D Modeling User’'s Manual when aligning cell faces near

the Neosho River banks (USACE, February 2016). USACE provides the following guidance in the 2D
Modeling User’'s Manual:
“Break lines can... be placed along the main channel banks in order to keep flow in the channel
until it gets high enough to overtop any high ground berm along the main channel” (page 3-3).
Mead & Hunt followed this guidance and aligned the cell faces so that faces did not go into the channel.

Secondly, Mead & Hunt followed the guidance in the 2D Modeling User’s Manual by not placing the break
lines too close to each other. The 2D Modeling User’s Manual states:
“[Cells with collinear faces are] generally caused by placing two or more break lines parallel to
each other, and close together, such that the creation of cells along one break line can create
problems with cells along the other break line” (page 3-18, emphasis added).
The 2D Modeling User’s Manual warns:
“If cells end up [with collinear faces], the software will run, but the computation across cell
faces that are like this will not be correct’ (page 3-17, emphasis added).

Tetra Tech’s recommendation would not improve model performance and may result in a degraded
computational mesh, which could result in incorrect computations. It is more important for the cell face to
represent a consistent overbank elevation than be as close to the bank as possible. Mead & Hunt’s cell
face alignment follows USACE guidance.



| Comment No. 5, Section 2.11, page 12 |

| City of Miami Comment |

In reviewing the Mead & Hunt model input status report, Tetra Tech developed bed elevation profiles
along the centerline of the historic Grand and Neosho Rivers using the 2008 OWRB, 2015 Tetra Tech,
2017 USGS, and 2019 USGS hydrographic data; the following observations were made about the profiles
(Figure B):

Bed elevations from the 2015 Tetra Tech and 2017 USGS surveys along the centerline of the
channel between Twin Bridges and Miami are in good agreement.

Upstream of Twin Bridges, there is significant variability in the 2017 USGS profile. The model
input status report indicates that Mead & Hunt used the 2017 USGS survey of the Neosho River
to represent the channel from Twin Bridges to approximately the Kansas border. From Twin
Bridges to about 3 miles upstream of the City of Miami, the USGS surveyed cross-sections
approximately perpendicular to the flow. From 3 miles upstream of the City to the Kansas border,
the USGS surveyed the channel in a zig-zag pattern (Figure C). The resulting interpolation of the
survey points provides a poor representation of the channel topography, as indicated by the
variability in the bed profile and bed elevations shown in Figure C. The interpolation method
applied by the USGS is not known. Tetra Tech recommends re-evaluating the USGS survey data
to develop representative channel conditions. Tetra Tech recommends using the Tetra Tech
survey data, where available, to supplement the USGS data.

The 2008 OWRB and 2019 USGS surveys show similar amounts of aggradation between about
the Elk River and Twin Bridges; however, elevations from the 2019 USGS surveys are typically
higher. From Pensacola Dam to about 30 miles upstream, the 2019 USGS survey is 5 to 8 feet
higher than 2008 OWRB survey. The nearby upstream tributaries are relatively small and likely
do not contribute enough sediment to cause this amount of aggradation. Tetra Tech would expect
minor aggradation in this area between construction of the dam and the present, therefore, the
differences are likely due to differences in surveying equipment and method, an error in one (or
both) of the surveys, or a combination of both.

For this review, Tetra Tech also developed a comparison of the 2008 OWRB and 2019 USGS digital
elevation models (surfaces) of Grand Lake, shows that:

The differences are larger at the downstream end (near Pensacola Dam) compared to upstream
(Figure D); this is consistent with the centerline profiles in Figure B but is an unexpected result.
Typically, it would be expected that there would be relatively little difference between the surveys
near Pensacola Dam and larger differences near Twin Bridges due to sedimentation at the head
of Grand Lake.

The USGS (2019) report presents an elevation-volume rating curve (Figure 11) that indicates a
reduction in volume at the dam crest elevation (755 feet) of about 10 percent between 2008 and
2019 and about 17 percent between 1940 and 2019 (USGS Figure 5). The USGS (2019)
attributes the difference to survey methods and equipment but does not provide either profile or
planform comparisons of the two surveys to allow independent evaluation of this conclusion.

Tetra Tech recommends that Mead and Hunt perform an analysis of the differences between the OWRB
and USGS surveys and substantiate why the USGS survey is being used for the study. Tetra Tech would
support Mead & Hunt collecting spot elevations of the lake bed in the vicinity of the dam to confirm that
the USGS survey is correct.
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Figure B. Comparison of the 1941 USACE, 2008 OWRB, 2015 Tetra Tech, 2017 USGS and 2019 USGS
profiles along the centerline of the historic Grand River and Neosho River.
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Figure C. Example of survey points collected by the USGS (2017) and overlaying the Digital Elevation
Model developed by the USGS. The irreqular bed elevations are due to the surface development method
and are not representative of actual conditions.
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Figure D. Difference in elevation between the 2008 OWRB and 2019 USGS surveys.



| Mead & Hunt Response to Comment No. 5

There is no basis to question the accuracy of the 2017 or 2019 bathymetry data collected by USGS for
the following reasons:

1.

The 2019 bathymetry was completed at the City of Miami’s request and at FERC’s direction in the
Study Plan Determination. USGS is a nationally recognized agency for their expertise in data
collection. USGS was selected as a non-biased, objective entity for bathymetric data collection.
USGS performed the data collection in accordance with the Study Plan Determination.

USGS’s 2019 report documents the use of industry standard practices for multi-beam bathymetric
data collection quality assurance, namely beam-angle checks and patch tests. USGS also
documented the use of industry standards when estimating uncertainty in the collected data.
USGS'’s 2017 report documents the use of industry standard practices for single-beam
bathymetric data collection quality assurance, namely independent speed of sound
measurements and bar checks at depths that spanned the range of measured depth. USGS also
documented the use of industry standards when estimating uncertainty in the collected data.
USGS’s 2017 bathymetry data was officially released in September 2017. The Proposed Study
Plan (April 2018) and the Revised Study Plan (September 2018) both discussed the proposed
use of USGS’s 2017 bathymetry data. Tetra Tech had ample time to review USGS'’s data prior to
and during the study planning process and did not object to the use of the USGS 2017
bathymetry during the study planning process. Raising issues with the 2017 data at this point in
the relicensing process is not appropriate.

GRDA and Mead & Hunt have followed City of Miami and Tetra Tech recommendations regarding
bathymetric data collection. Further inquiries regarding USGS data should be directed to USGS.



| Comment No. 6, Section 2.12, page 15

| City of Miami Comment

Figure 12 indicates up to 5 feet of difference in water-surface elevation between the full momentum and
diffusion wave methods. Tetra Tech ran Mead & Hunt's model applying the diffusion wave method.
Comparison of the water-surface elevations between the two methods showed differences of up to 0.8
feet (Figure E), significantly less than the 5-feet reported by Mead and Hunt.

Tetra Tech also ran its own 2015 model for the 2007 flood and found differences in the water-surface
elevation of less than 0.5 feet. Therefore, it appears to Tetra Tech that the Mead & Hunt model results
presented in this section and Figure 12 are wrong. Tetra Tech has encountered this issue before and
recommends deleting the output files (including the dss file) and re-running the model. Tetra Tech would
be pleased to discuss these results with Mead & Hunt to identify and eliminate the discrepancy.
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Figure E. Comparison of the predicted water-surface elevation profiles by the Mead & Hunt model
applying the full momentum and diffusion wave equations for the June 2007 flood.

| Mead & Hunt Response to Comment No. 6

The results displayed in Figure 12 are from a preliminary simulation, as stated in the report. Part of the
process that FERC recommended in the Study Plan Determination is the presentation of preliminary
results in the Model Input Status Report.

The Manning’s n-values used in the calibrated model were not yet applied when this simulation was
performed, so differences between the figure and Tetra Tech’s re-run of the model are to be expected.
Updated results are presented in the Initial Study Report.



| Comment No. 7, Section 3.1.1, page 16

| City of Miami Comment |
Stage data for the period from ¢1990 to October 2007 are not published online but are available upon
request from the USGS. Tetra Tech received the data from:

Scott Strong sstrong@usgs.gov

Jason Lewis jmlewis@usgs.gov

U.S. Geological Survey

Oklahoma City, OK 73116

(405) 810-4404

Tetra Tech recommends obtaining that data from USGS and using it in the calibration process.

| Mead & Hunt Response to Comment No. 7
Discussion of data availability for the July 2007 event has been updated in Mead & Hunt’s report.

| Comment No. 8, Section 3.1.2, page 16 |

| City of Miami Comment |
The Neosho River at Miami, OK (USGS Gage No. 07185080) started operating in 1994. Hourly gage data

are available from the USGS upon request. Tetra Tech recommends obtaining these data and using them
in calibration.

| Mead & Hunt Response to Comment No. 8 |
In general, Mead & Hunt looked at hourly time series data when calibrating. For the 2007 event, Mead &

Hunt used the daily maximum values at the Miami gage because hourly data was not publicly available.
Because the flood event occurred over multiple days, the publicly available daily maximum values were
sufficient.




| Comment No. 9, Section 3.2.1, page 18 |
| City of Miami Comment |
The spike in flow near the peak of the 2007 flood is likely an anomaly, as it does not occur in the stage
data (Figure F). The USGS measured the flow near the peak of the 2007 flood and applied a shift to the
rating-curve for the data collected after the measurement. As a result, the USGS applied two rating

curves to the 2007 flood, which has led to the downward shift in the flow hydrograph. Tetra Tech
recommends that Mead and Hunt re-calculate the flows prior to the peak using the stage-versus-
Qi_ECharge rating-curve reported near the peak.
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Figure F. The highlighted section represents a spike in the hydrograph that is not representative of the

actual flows.

| Mead & Hunt Response to Comment No. 9 |
Mead & Hunt simulated the July 2007 event with the spike at the peak of the hydrograph removed. The

results from the simulation with the peak removed were compared to results from the simulation using the
publicly available USGS flow hydrograph. See the figure below. The difference in water surface elevation
is less than 0.6 feet at the very upstream end of the model, and quickly drops to less than 0.1 feet. Given
the choice between (1) using USGS flow data directly and (2) manipulating the flow data using the
second rating curve, it is best to use the USGS data directly.
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| Comment No. 10, Section 3.3, page 21

| City of Miami Comment
HEC-RAS has the ability to simulate vertically varied Manning’s n-values for 1-D areas but not for 2-D

areas. In general, the Manning’s n-values increase at higher flows due to the increased roughness of the
tree canopy. The application of the roughness factors only to 1-D areas does not make physical sense.
There could be a difference in Manning’s n value by a factor of 0.6 or 1.3 on either side of the 1D/2D
boundary. For example, the Manning’s n roughness value in the 2-D area is 0.037, while the n-value in

the 1-D area varies from 0.022 to 0.047. Also, it does not make physical sense to increase the Manning’s
n values in the lake. Since the lake is deep, the model is likely to be relatively insensitive to the Manning’s
n (within a reasonable range of n-values). Tetra Tech recommends performing a sensitivity analysis of the
effects of changing Manning n-values in the lake as well as along the Neosho, Spring and Elk Rivers.

For the Neosho River, the roughness factor in the Mead & Hunt model decreases from 1.3 at 150,000 cfs
to 1.0 at flows greater than 160,000 cfs. This does not make physical sense as there is no obvious reason
why the roughness would decrease at greater discharges. If Mead & Hunt continue using this method,
Tetra Tech recommends keeping the roughness factor the same at the larger flow events.

| Mead & Hunt Response to Comment No. 10
USACE recommends the use of flow roughness factors in model calibration (HEC-RAS User’s Manual,

page 8-65). By using flow roughness factors, Mead & Hunt is following USACE guidance.

Tetra Tech raises a concern with the discontinuity in n-values at the 1D/2D boundary. Tetra Tech notes
that the Mead & Hunt model has a difference in n-value at the 1D/2D boundary of 0.037 (2D) and a range
from 0.022 to 0.047 (1D). In the same area, Tetra Tech’s 2016 analysis used n-values of 0.037, then
0.083, then 0.035, then 0.043, with abrupt transitions between these values (Tetra Tech, 2016). Mead &
Hunt’'s approach results in less abrupt changes in n-values.

Regarding increasing n-values in the lake, there were no flow roughness factors applied to Grand Lake.
Flow roughness factors were not applied below River Mile 121.51.

Regarding the suggestion of a sensitivity analysis, Mead & Hunt tested the sensitivity to Manning’s n-
values early in our modeling and found that the Neosho River, the Spring River, and the Elk River were
relatively sensitive to changes in n-values. Grand Lake was relatively insensitive to n-values.

Regarding the flow roughness factor of 1.0 for flows higher than those used in calibration, there is no
available, comprehensive set of observed data collected at higher flows to justify the application of flow
roughness factors at higher flows.



| Comment No. 11, Section 3.4, page 21

| City of Miami Comment

Based on the Mead & Hunt model output for the October 2009 flood, the average of the absolute
differences between the predicted maximum water-surface elevations and measured high-water marks is
0.57 feet.

For the 2007 flood, the average of the absolute differences between the predicted maximum water-
surface elevations and measured high-water marks is 1.19 feet. As shown in Figure 13, the greatest
calibration differences occur at the Miami Gage, which is a key area of interest to the City of Miami.

In general, the Mead & Hunt model is underpredicting the measured water-surface elevations for the
larger flood events. Because much of the flood plain upstream of Grand Lake is relatively flat, small
underpredictions of water surface elevation translate into much greater underpredictions in the lateral
extent of flooding in many areas. Therefore, Tetra Tech supports calibrating the individual high-water
marks to an absolute difference of less than 0.5 feet, and not the average of all the differences to less
than 0.5 feet, which can under-represent the differences.

| Mead & Hunt Response to Comment No. 11

Mead & Hunt followed USACE guidance in the HEC-RAS User’s Manual when calibrating (USACE,
February 2016).

1. USACE states that a £ 5% flow measurement, which may be “optimistic”, “translates into a stage
error of £1.0 feet’ (page 8-54). It is inadvisable to further modify the model to force the water
surface elevation profiles to match each high-water mark within 0.5 feet.

2. USACE states that “high water marks in the overbank area are often higher than in the channel”
(page 8-55). Because many of the high-water marks were collected in the overbank area, a slight
model underprediction is expected when compared to measured water surface elevations.

3. USACE recommends the user to “not force a calibration to fit with unrealistic Manning’s n-values”
(page 8-65). Rather than force the water surface elevation to match each high-water mark within
0.5 feet by aggressively modifying n-values, Mead & Hunt followed USACE guidance and
accomplished the goal of a water surface elevation profile that passes through or near the high-
water marks.

Mead & Hunt’s report has been updated with a comparison of measured water surface elevations for the
July 2007 event.



| Comment No. 12, Section 3.4, page 21 |

| City of Miami Comment |
Tetra Tech’s review of the predicted flow hydrograph neat the mouth of the Elk River indicated probable

model instability for the 2007 flood (Figure G). Tetra Tech recommends reviewing the model output and

adjusting the model to prevent model instability.
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Figure G. Screen capture from HEC-RAS showing the predicted flow for the 2007 flood at cross- section
4.7 on the Elk River. The variability in the predicted flow indicates numerical instability in the model.

| Mead & Hunt Response to Comment No. 12 |
The fluctuating flow, which is different than model instability, is due to the use of recorded historical stage

hydrograph as the downstream boundary. The recorded stage hydrograph includes fluctuations which
create fluctuating flow toward the downstream end of the model. Synthetic or smoothed stage boundary
conditions, which are used for the operational scenario simulations, result in less flow fluctuation.

| Comment No. 13, Section 3.4, page 22 |

| City of Miami Comment |
Figure 13 does not show the calibration of the 2007 flood at Commerce gage. Tetra Tech recommends

obtaining the hourly stage data from the USGS and calibrating the Mead & Hunt Model to the Commerce
gage.

| Mead & Hunt Response to Comment No. 13 |
Peak stage at the Commerce gage for the July 2007 event is discussed in Mead & Hunt’s Initial Study

Report.




| Comment No. 14, Section 3.4, page 23 |

| City of Miami Comment |
Figure 16 shows a significant drop in water-surface elevation near RM 123. Mead & Hunt should explain

the reason for the drop, and why it does not call into question Mead & Hunt’s modeling results.

| Mead & Hunt Response to Comment No. 14 |
The decrease in water surface elevation occurs at the downstream face of the Burlington Northern

Railroad Bridge and is a function of bridge hydraulics.

| Comment No. 15, Section 4, page 26 |

| City of Miami Comment |
Tetra Tech recommends a comparison between the peak flows reported by the RiverWare and gage

records to ensure the data sets match by a reasonable amount. Tetra Tech recommends a flood-
frequency and/or partial duration flood-frequency analysis for all the gages contributing to Grand Lake,
including the Neosho, Spring, and Elk Rivers and Tar Creek.

| Mead & Hunt Response to Comment No. 15 |
By using RiverWare for the flood frequency analysis, Mead & Hunt is following the City’s

recommendation.

| Comment No. 16, Section 4, page 26 |

| City of Miami Comment |
Tetra Tech understands that the Real Estate Adequacy Study (U.S. Army Corps of Engineers, 1998) may

have significant problems in terms of both the methods and results. The report was admitted into
evidence in the 1998 state civil trial, Dalrymple et al v. Grand River Dam Authority, CJ 94-444, regarding
the question of “to what extent’ Pensacola Dam causes backwater effects in the subject reach.” Dr.
Forrest Holly, the Referee agreed to by all parties, placed little weight in the study, making no reference to
it in coming to his conclusions (Referee Report, February 15, 1999). Further, Holly (2001) concluded that
there was substantially more backwater effect in the Miami reach than the Corps concluded in its
September 1998 Real Estate Adequacy Study. Tetra Tech recommends independently verifying any
methods or results presented in the study.

| Mead & Hunt Response to Comment No. 16 |
Mead & Hunt’s objective is not to verify previous studies, including the 1998 REAS. The flood frequency

curve from the 1998 REAS is only presented in the report for comparative purposes. Mead & Hunt's
methodology for the flood frequency analysis follows best practices (USGS Bulletin 17C, USACE EM
1110-2-1415).




| Comment No. 17, Section 5, page 28

| City of Miami Comment

In addition to the peak flow, the hydrograph volume has an important impact on the lake elevation and
outflow operations during flood events. The Mead & Hunt (2021) report does not provide any analysis of
the inflow flood volume.

During flood events, the USACE attempts to limit the outflow to 100,000 cfs to prevent downstream
flooding. During large floods, such as the 2019 flood, the lake reached its highest level in history at 755.1
feet Pensacola Datum and the outflow peaked at approximately 180,000 cfs.

A large inflow volume can result in a significant increase in Grand Lake’s water-surface elevation and an
associated increase in flooding along the Neosho, Spring, and Elk Rivers.

The application of the scaling number to determine the 100-year inflow to Grand Lake is not appropriate,
as it may result in unrealistic peak flows and flow volumes. For example, FEMA developed the 100-year
peak flow hydrograph for the Neosho River by performing a flood-frequency analysis (using the HEC-SSP
software) to estimate the peak flow, then performing hydrologic (rainfall/runoff) modeling (using the HEC-
HMS software) to estimate the flood volume. The resulting hydrograph had a peak flow of about 165,000
cfs and volume of about 1,424,000 ac-ft (Figure H). In comparison, multiplying the 2007 flood hydrograph
by scaling factor of 2.15 produces a peak flow of about 319,000 cfs and volume of 2,884,300 cfs; both the
peak flow and volume are far in excess of FEMA’s 100-year peak flow and volume, and physically
unrealistic for the 100-year event (Figure H).

The flood-frequency curve for the Neosho River at Commerce Gage is shown in Figure I. The 100-year
peak flow is approximately 165,000 cfs. The 100-year peak flow applied by Mead & Hunt plots well
outside the 95th percentile confidence limit.

Tetra Tech recommends that Mead & Hunt perform a basin-wide hydrologic analysis to develop flood
hydrographs at each of the inflow locations that have physically based rationale for predicting the peak
flow and volume.
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| Mead & Hunt Response to Comment No. 17
A basin-wide hydrologic analysis was not recommended in the Revised Study Plan, nor required in

FERC'’s Study Plan Determination.

The FEMA flood-frequency analysis referenced by Tetra Tech was performed using a HEC-HMS model.
A single sub-basin was used to represent the 5,927 square miles that drain to the Commerce gage and
the model did not include John Redmond Reservoir. Model calibration was performed using the 2007
event and model validation was performed using a flood frequency curve computed using statistical
methods in USGS’s PeakFQ software. FEMA’s approach includes the following deficiencies:

1. Not including John Redmond Reservoir (thus treating a regulated system like an unregulated
system) and then calibrating to historic data from the regulated system will result in inaccurate
model parameters, which will decrease the predictive capability of the model.

2. Statistical methods should not be used to estimate flood frequency for regulated basins. Using
statistical methods within PeakFQ to validate the HEC-HMS model does not follow best practices
(USGS Bulletin 17C).

Regarding the inflow volume, Mead & Hunt used a statistical analysis of historic inflow volume to better
estimate the hydrograph volume.

| Comment No. 18, Section 6, page 29 |

| City of Miami Comment |
This method is for determining the Guide Take Line for real estate takings. It should not be used to define

the “material difference” for calibration purposes.

Adjusting the flows by 2% and comparing the difference in water-surface elevations is essentially a
sensitivity analysis. The results are valid only for the selected site and for the modeled flood event. This
method should not be evaluated for determining the “material difference”.

| Mead & Hunt Response to Comment No. 18 |
Mead & Hunt reviewed how various government entities quantify difference in water surface elevation.

We understand that the scenarios for which these quantifications are applied are not exactly like the
scenario at hand. However, they are still instructive for the purpose of defining material difference.

| Comment No. 19, Section 6, page 29 |

| City of Miami Comment |
In addition to the “out of bank events”, the “material difference” criterion of 0.5 feet should be applied to

the calibration for the within bank flows.

| Mead & Hunt Response to Comment No. 19 |
Mead & Hunt is considering 0.5 feet of difference in water surface elevation within banks where it is

required to meet the objectives of the study. Specifically, we are considering 0.5 feet of water surface
elevation difference within the banks where the inundation impacts infrastructure or other sensitive
resources.
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PENS = Pensacola Dam / Grand Lake (total inflow)
HUDS = Lake Hudson / Kerr Dam (lateral inflow)
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Inflow Hydrographs
September 1993 (21 Year) Inflow Event
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Figure C.1. Inflow hydrographs for the September 1993 (21 year) inflow event upstream of Pensacola Dam.



Inflow Hydrographs
June 2004 (1 Year) Inflow Event
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Figure C.2. Inflow hydrographs for the June 2004 (1 year) inflow event upstream of Pensacola Dam.



Inflow Hydrographs
July 2007 (4 Year) Inflow Event
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Figure C.3. Inflow hydrographs for the July 2007 (4 year) inflow event upstream of Pensacola Dam.



Inflow Hydrographs
October 2009 (3 Year) Inflow Event
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Figure C.4. Inflow hydrographs for the October 2009 (3 year) inflow event upstream of Pensacola Dam.



Inflow Hydrographs
December 2015 (15 Year) Inflow Event
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Figure C.5. Inflow hydrographs for the December 2015 (15 year) inflow event upstream of Pensacola Dam.



Inflow Hydrographs
100-year Event
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Figure C.6. Inflow hydrographs for the 100-year event upstream of Pensacola Dam.

Note: Because the 100-year event is synthetic, there is no historical start or end date, so stage hydrographs for the 100-year event are presented as a function of

simulation time rather than date.
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Pensacola Dam Stage Simulated Hydrographs
September 1993 (21 Year) Inflow Event
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Figure C.7. Simulated stage hydrographs for the September 1993 (21 year) inflow event upstream of Pensacola Dam.



Pensacola Dam Stage Simulated Hydrographs
June 2004 (1 Year) Inflow Event
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Figure C.8. Simulated stage hydrographs for the June 2004 (1 year) inflow event upstream of Pensacola Dam.



Pensacola Dam Stage Simulated Hydrographs
July 2007 (4 Year) Inflow Event
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Figure C.9. Simulated stage hydrographs for the July 2007 (4 year) inflow event upstream of Pensacola Dam.




Pensacola Dam Stage Simulated Hydrographs
October 2009 (3 Year) Inflow Event
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Figure C.10. Simulated stage hydrographs for the October 2009 (3 year) inflow event upstream of Pensacola Dam.




Pensacola Dam Stage Simulated Hydrographs
December 2015 (15 Year) Inflow Event
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Figure C.11. Simulated stage hydrographs for the December 2015 (15 year) inflow event upstream of Pensacola Dam.




Pensacola Dam Stage Simulated Hydrographs
100-year Event
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Figure C.12. Simulated stage hydrographs for the 100-year event upstream of Pensacola Dam.

Note: Because the 100-year event is synthetic, there is no historical start or end date, so stage hydrographs for the 100-year event are presented as a function of
simulation time rather than date.
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PENSACOLA DAM TABLE D.1
GRAND RIVER DAM AUTHORITY NEOSHO RIVER MAX WSELSs - SEP 1993 (21 YEAR) EVENT
Pensacola Dam Starting Stage Anticipated Extreme,

. - Bed El (ft, PD) Operation | Hypothetical

RiverMile | 'opy | E1.7340 | EI.7420 | EI.7425 | E1.7430 | E1.7435 | El.744.0 | E1.7445 | E1.7450 | €1.7400 | E1. 7530 | EI. 7570 F;?f:zree:fe'f F;?f:zree:fef

Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE
@.pPo) | @.poy | @.eoy | @eoy | Guep)y | Guepy | dueoy | d,eoy | @neoy | @.eoy | ¢t pD) ® ®
152.175 Upstream end of model
152.175 752.29 780.71 780.71 780.71 780.71 780.71 780.71 780.71 780.71 780.71 780.71 780.71 0.00 0.00
151.000 748.53 777.94 777.94 777.94 777.94 777.94 777.94 777.94 777.94 777.94 777.94 777.95 0.00 0.00
150.000 748.47 776.66 776.66 776.66 776.66 776.66 776.66 776.66 776.66 776.66 776.66 776.67 0.00 0.01
149.000 750.14 775.12 775.12 775.12 775.12 775.12 775.12 775.12 775.12 775.13 775.14 775.14 0.00 0.02
148.000 749.29 774.25 774.25 774.25 774.25 774.25 774.25 774.25 774.25 774.26 774.28 774.30 0.00 0.05
147.000 747.76 772.70 772.71 772.71 772.71 772.71 772.72 772.72 772.72 772.74 772.78 772.82 0.01 0.12
145.500 745.12 771.59 771.61 771.61 771.62 771.62 771.63 771.63 771.64 771.67 771.74 771.81 0.03 0.22
145.480 E 60 Road Bridge
145.400 748.01 771.52 771.55 771.55 771.55 771.55 771.56 771.57 771.58 771.60 771.68 771.74 0.03 0.22
144.000 743.43 770.48 770.53 770.53 770.53 770.55 770.56 770.57 770.59 770.62 770.72 770.80 0.05 0.32
143.000 737.95 769.99 770.06 770.06 770.06 770.08 770.09 770.11 770.13 770.17 770.28 770.37 0.07 0.37
142.000 742.91 769.62 769.70 769.70 769.70 769.72 769.73 769.75 769.78 769.82 769.94 770.03 0.08 0.41
141.000 741.01 769.47 769.56 769.56 769.56 769.58 769.59 769.61 769.64 769.68 769.80 769.90 0.08 0.43
140.000 736.33 769.42 769.51 769.51 769.52 769.53 769.55 769.57 769.59 769.64 769.76 769.86 0.08 0.43
139.000 743.99 769.38 769.47 769.47 769.47 769.49 769.50 769.52 769.55 769.60 769.72 769.81 0.08 0.44
138.000 736.48 769.29 769.38 769.38 769.39 769.40 769.42 769.44 769.47 769.52 769.64 769.74 0.08 0.45
137.000 733.33 768.95 769.06 769.06 769.07 769.09 769.11 769.13 769.16 769.21 769.34 769.44 0.09 0.48
135.950 731.18 768.21 768.35 768.35 768.35 768.37 768.40 768.43 768.46 768.52 768.65 768.76 0.11 0.55
135.941 Highway 69 Bridge
135.940 731.21 768.20 768.34 768.34 768.34 768.37 768.39 768.42 768.46 768.52 768.65 768.76 0.12 0.56
135.590 731.77 768.03 768.19 768.19 768.19 768.21 768.24 768.27 768.31 768.37 768.51 768.62 0.12 0.59
135.586 BN RR Bridge
135.580 731.07 767.85 768.00 768.00 768.01 768.03 768.06 768.09 768.13 768.19 768.33 768.44 0.13 0.59
135.470 732.63 767.79 767.95 767.95 767.95 767.98 768.01 768.04 768.08 768.14 768.28 768.39 0.13 0.60
135.460 Highway 125 Bridge
135.440 731.60 767.84 767.99 767.99 767.99 768.02 768.05 768.08 768.12 768.18 768.32 768.43 0.13 0.59
135.000 732.64 767.54 767.70 767.70 767.71 767.73 767.76 767.80 767.84 767.91 768.05 768.16 0.14 0.62
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 10f3

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM TABLE D.1
GRAND RIVER DAM AUTHORITY NEOSHO RIVER MAX WSELs - SEP 1993 (21 YEAR) EVENT
Pensacola Dam Starting Stage Anticipated Extreme,

. - Bed El (ft, PD) Operation | Hypothetical

RiverMile | 'opy | E1.7340 | EI.7420 | EI.7425 | E1.7430 | E1.7435 | El.744.0 | E1.7445 | E1.7450 | €1.7400 | E1. 7530 | EI. 7570 F;?f:zree:fe'f F;?f:zree:fef

Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE (i) (M)
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)
134.610 728.75 767.01 767.20 767.20 767.20 767.23 767.27 767.30 767.35 767.41 767.55 767.67 0.15 0.66
134.599 Abandonded RR Bridge
134.595 728.58 766.71 766.91 766.91 766.91 766.94 766.97 767.01 767.05 767.12 767.25 767.35 0.14 0.64
134.000 727.23 766.31 766.53 766.53 766.53 766.56 766.60 766.64 766.69 766.76 766.90 767.01 0.16 0.70
133.973 Tar Creek
133.900 727.72 766.08 766.31 766.31 766.32 766.35 766.39 766.43 766.48 766.55 766.69 766.80 0.17 0.71
133.800 Interstate 44 Bridge
133.700 728.57 765.88 766.12 766.12 766.12 766.16 766.19 766.23 766.29 766.36 766.50 766.61 0.17 0.73
133.000 727.70 765.15 765.43 765.43 765.44 765.48 765.52 765.57 765.63 765.72 765.86 765.98 0.20 0.83
132.000 727.96 764.19 764.54 764.54 764.54 764.59 764.64 764.69 764.77 764.86 765.01 765.12 0.23 0.93
131.000 726.82 763.37 763.77 763.77 763.78 763.83 763.89 763.95 764.03 764.14 764.29 764.41 0.26 1.04
130.000 723.18 762.41 762.88 762.88 762.88 762.95 763.02 763.09 763.19 763.31 763.47 763.61 0.31 1.20
129.000 719.79 761.76 762.00 762.00 762.01 762.09 762.18 762.27 762.38 762.52 762.71 762.96 0.38 1.19
128.000 719.69 761.62 761.70 761.70 761.71 761.73 761.75 761.78 761.81 761.93 762.32 762.62 0.11 1.00
126.710 715.94 761.46 761.55 761.55 761.55 761.57 761.59 761.62 761.66 761.77 762.16 762.45 0.11 0.99
126.700 S 590 Road Bridge
126.670 715.61 761.44 761.52 761.52 761.53 761.55 761.57 761.60 761.64 761.74 762.14 762.43 0.12 0.99
126.000 720.35 761.41 761.50 761.50 761.50 761.52 761.55 761.57 761.61 761.72 762.12 762.41 0.12 1.00
125.000 717.08 761.32 761.40 761.40 761.40 761.43 761.45 761.48 761.51 761.62 762.03 762.33 0.11 1.01
124.000 715.62 761.27 761.36 761.36 761.36 761.38 761.41 761.44 761.47 761.58 761.99 762.29 0.11 1.02
123.000 713.34 761.19 761.28 761.28 761.28 761.30 761.33 761.36 761.39 761.50 761.91 762.21 0.11 1.02
122.580 711.08 761.14 761.23 761.23 761.23 761.25 761.28 761.31 761.34 761.45 761.87 762.17 0.11 1.03
122.570 Highway 60 Bridge
122.550 709.97 761.14 761.22 761.22 761.23 761.25 761.27 761.30 761.33 761.44 761.85 762.15 0.11 1.01
122.350 Spring River
122.000 710.64 760.03 760.12 760.12 760.12 760.15 760.18 760.21 760.25 760.37 760.79 761.05 0.13 1.02
121.980 709.90 759.56 759.66 759.66 759.66 759.68 759.71 759.75 759.79 759.91 760.28 760.52 0.13 0.96
121.970 BN RR Bridge
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 2 of 3

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM TABLE D.1
GRAND RIVER DAM AUTHORITY NEOSHO RIVER MAX WSELSs - SEP 1993 (21 YEAR) EVENT
Pensacola Dam Starting Stage Anticipated Extreme,

. - Bed El (ft, PD) Operation | Hypothetical

RiverMile | 'opy | E1.7340 | EI.7420 | EI.7425 | E1.7430 | E1.7435 | El.744.0 | E1.7445 | E1.7450 | €1.7400 | E1. 7530 | EI. 7570 F;?f:zree:fe'f F;?f:zree:fef

Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE
@.pPo) | @.eo)y | @.eo)y | @eoy | Guepy | Guepy | dueoy | dneoy | dueoy | @.eoy | ¢t pD) ) )
121.960 710.89 756.82 756.92 756.92 756.93 756.95 756.98 757.02 757.06 757.21 758.06 758.75 0.14 1.93
120.000 717.63 755.14 755.59 755.59 755.58 755.59 755.59 755.60 755.95 756.26 756.85 757.68 0.37 2.54
118.000 720.29 754.40 755.36 755.36 755.36 755.36 755.36 755.36 755.51 755.84 755.86 757.10 0.15 2.70
116.000 725.99 754.34 755.25 755.25 755.25 755.25 755.25 755.26 755.30 755.63 755.63 757.09 0.05 2.75
114.000 718.27 754.24 755.07 755.07 755.07 755.07 755.07 755.06 755.06 755.29 755.26 757.08 0.01 2.85
112.000 714.31 754.19 754.98 754.98 754.98 754.98 754.97 754.97 754.97 755.12 755.08 757.07 0.01 2.88
110.000 719.24 754.16 754.94 754.94 754.94 754.94 754.93 754.93 754.93 755.03 754.99 757.06 0.01 2.90
108.000 710.68 754.13 754.88 754.88 754.88 754.88 754.87 754.87 754.86 754.92 754.87 757.05 0.02 2.92
106.000 700.35 754.13 754.88 754.88 754.87 754.87 754.87 754.86 754.86 754.89 754.86 757.04 0.02 291
105.350 Elk River
105.000 701.60 754.13 754.88 754.88 754.87 754.87 754.87 754.86 754.86 754.89 754.86 757.04 0.02 291
104.000 696.61 754.13 754.87 754.87 754.87 754.87 754.86 754.86 754.86 754.88 754.86 757.03 0.01 2.90
102.000 688.58 754.12 754.86 754.86 754.86 754.86 754.85 754.85 754.85 754.85 754.85 757.02 0.01 2.90
101.750 685.91 754.12 754.85 754.85 754.85 754.85 754.85 754.85 754.85 754.85 754.85 757.02 0.00 2.90
101.730 Highway 59 (Sailboat Bridge)
101.710 682.31 754.11 754.84 754.84 754.84 754.84 754.84 754.84 754.84 754.84 754.84 757.01 0.00 2.90
100.000 702.62 754.11 754.84 754.84 754.84 754.84 754.84 754.84 754.84 754.84 754.84 757.01 0.00 2.89
90.000 681.52 754.11 754.83 754.83 754.83 754.83 754.83 754.83 754.83 754.83 754.83 757.00 0.00 2.89
80.000 657.03 754.11 754.83 754.83 754.83 754.83 754.83 754.83 754.83 754.83 754.83 757.00 0.00 2.89
78.000 653.11 754.11 754.83 754.83 754.83 754.83 754.83 754.83 754.83 754.83 754.83 757.00 0.00 2.89
77.000 Pensacola Dam
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 30f3

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM TABLE D.2
GRAND RIVER DAM AUTHORITY SPRING RIVER MAX WSELs - SEP 1993 (21 YEAR) EVENT
Pensacola Dam Starting Stage Anticipated Extreme,
Bed El (ft, PD) Operation | Hypothetical
River Mile | ppy | E1.734.0 | EI.7420 | E1.7425 | E1.743.0 | E1.7435 | E1.744.0 | E1.7445 | E1.7450 | E1.7490 | EI.753.0 | EI.757.0 Range Ws'f Range WSE
Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE D'ﬁe(;f)”ce D'ﬁe(;f)”ce
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)
21.000 Upstream end of model
21.000 762.67 805.10 805.10 805.10 805.10 805.10 805.10 805.10 805.10 805.10 805.10 805.10 0.00 0.00
20.000 760.13 804.41 804.41 804.41 804.41 804.41 804.41 804.41 804.41 804.41 804.41 804.41 0.00 0.00
19.000 759.04 803.09 803.09 803.09 803.09 803.09 803.09 803.09 803.09 803.09 803.09 803.09 0.00 0.00
18.000 753.18 800.93 800.93 800.93 800.93 800.93 800.93 800.93 800.93 800.93 800.93 800.93 0.00 0.00
17.000 750.54 799.10 799.10 799.10 799.10 799.10 799.10 799.10 799.10 799.10 799.10 799.10 0.00 0.00
16.000 749.28 796.17 796.17 796.17 796.17 796.17 796.17 796.17 796.17 796.17 796.17 796.17 0.00 0.00
15.000 746.37 794.15 794.15 794.15 794.15 794.15 794.15 794.15 794.15 794.15 794.15 794.15 0.00 0.00
14.170 741.32 791.71 791.71 791.71 791.71 791.71 791.71 791.71 791.71 791.71 791.71 791.71 0.00 0.00
14.160 E 57 Road
14.120 744.21 789.81 789.81 789.81 789.81 789.81 789.81 789.81 789.81 789.81 789.81 789.81 0.00 0.00
13.510 744.59 786.79 786.79 786.79 786.79 786.79 786.79 786.79 786.79 786.79 786.79 786.79 0.00 0.00
13.500 Interstate 44 Bridge
13.450 745.52 784.91 784.91 784.91 784.91 784.91 784.91 784.91 784.91 784.91 784.91 784.91 0.00 0.00
12.000 742.72 780.13 780.13 780.13 780.13 780.13 780.13 780.13 780.13 780.13 780.13 780.13 0.00 0.00
11.000 742.23 778.45 778.45 778.45 778.45 778.45 778.45 778.45 778.45 778.45 778.45 778.45 0.00 0.00
10.000 737.62 776.97 776.97 776.97 776.97 776.97 776.97 776.97 776.97 776.97 776.97 776.97 0.00 0.00
9.000 733.92 774.02 774.02 774.02 774.02 774.02 774.02 774.02 774.02 774.02 774.02 774.03 0.00 0.00
8.020 733.14 772.73 772.73 772.73 772.73 772.73 772.73 772.73 772.73 772.73 772.72 772.74 0.00 0.02
8.010 OK Highway 10 Bridge
7.970 731.28 771.27 771.29 771.29 771.29 771.29 771.30 771.30 771.31 771.33 771.64 771.70 0.02 0.43
7.000 730.33 769.20 769.23 769.23 769.23 769.23 769.24 769.25 769.26 769.29 769.48 769.69 0.03 0.49
6.000 727.95 767.84 767.88 767.88 767.88 767.88 767.89 767.90 767.92 767.96 768.19 768.43 0.04 0.59
5.000 722.10 766.48 766.52 766.52 766.52 766.53 766.54 766.56 766.57 766.62 766.90 767.17 0.05 0.70
4.000 720.00 765.58 765.62 765.62 765.63 765.64 765.65 765.66 765.68 765.74 766.06 766.34 0.06 0.76
3.000 723.22 764.30 764.36 764.36 764.36 764.37 764.39 764.41 764.43 764.50 764.85 765.16 0.07 0.86
2.000 723.73 763.43 763.50 763.50 763.50 763.51 763.53 763.55 763.58 763.66 764.04 764.36 0.08 0.93
1.000 728.44 762.56 762.63 762.63 762.63 762.65 762.67 762.70 762.72 762.81 763.21 763.53 0.09 0.97
0.580 716.17 760.58 760.66 760.66 760.66 760.68 760.71 760.74 760.77 760.88 761.26 761.54 0.11 0.96
0.570 Highway 60 Bridge
0.560 713.76 760.09 760.18 760.18 760.18 760.20 760.23 760.26 760.30 760.41 760.80 761.07 0.12 0.98
0.460 715.35 760.74 760.83 760.83 760.83 760.85 760.87 760.90 760.94 761.05 761.44 761.72 0.11 0.98
0.000 Downstream end of Spring River
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 1of1

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM TABLE D.3
GRAND RIVER DAM AUTHORITY ELK RIVER MAX WSELs - SEP 1993 (21 YEAR) EVENT
Pensacola Dam Starting Stage Anticipated Extreme,
(ft, PD) Operation | Hypothetical
River Mile Bed El. Range WSE | Range WSE
(ft, PD) El. 734.0 El. 742.0 | El. 7425 El. 743.0 | El. 7435 El. 744.0 | El. 7445 El. 745.0 | El. 749.0 El. 753.0 El. 757.0 Difference® | Difference?
Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE () ()
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)
19.590 Upstream end of model
19.590 771.15 787.52 787.52 787.52 787.52 787.52 787.52 787.52 787.52 787.52 787.52 787.52 0.00 0.00
19.000 767.51 785.42 785.42 785.42 785.42 785.42 785.42 785.42 785.42 785.42 785.42 785.42 0.00 0.00
18.000 765.41 781.77 781.77 781.77 781.77 781.77 781.77 781.77 781.77 781.77 781.77 781.77 0.00 0.00
17.000 762.53 777.78 777.78 777.78 777.78 777.78 777.78 777.78 777.78 777.78 777.78 777.78 0.00 0.00
16.000 756.63 773.42 773.42 773.42 773.42 773.42 773.42 773.42 773.42 773.42 773.42 773.42 0.00 0.00
15.000 754.26 769.55 769.55 769.55 769.55 769.55 769.55 769.55 769.55 769.55 769.55 769.55 0.00 0.00
14.240 750.52 766.33 766.33 766.33 766.33 766.33 766.33 766.33 766.33 766.33 766.33 766.33 0.00 0.00
14.220 Highway 43 Bridge
14.200 750.12 766.08 766.08 766.08 766.08 766.08 766.08 766.08 766.08 766.08 766.08 766.08 0.00 0.00
14.000 747.07 764.91 764.91 764.91 764.91 764.91 764.91 764.91 764.91 764.91 764.92 764.92 0.00 0.01
13.000 745.41 760.77 760.77 760.77 760.77 760.77 760.77 760.77 760.77 760.77 760.78 760.82 0.00 0.05
12.000 741.15 757.41 757.41 757.41 757.41 757.41 757.41 757.41 757.41 757.41 757.45 757.66 0.00 0.25
11.910 OK/MO State Line
11.000 741.93 754.15 754.94 754.94 754.94 754.93 754.93 754.90 754.89 755.06 754.94 757.11 0.05 2.96
10.000 734.62 754.14 754.93 754.93 754.92 754.91 754.91 754.89 754.87 755.03 754.91 757.10 0.06 2.96
9.000 734.66 754.14 754.92 754.92 754.91 754.90 754.90 754.88 754.87 755.01 754.90 757.09 0.05 2.95
8.000 724.21 754.14 754.91 754.91 754.91 754.90 754.90 754.88 754.87 754.99 754.89 757.09 0.04 2.95
7.000 728.21 754.14 754.91 754.91 754.90 754.89 754.89 754.88 754.87 754.96 754.89 757.08 0.04 2.94
6.000 727.13 754.13 754.90 754.90 754.90 754.89 754.89 754.87 754.87 754.96 754.88 757.07 0.03 2.94
5.000 721.05 754.13 754.90 754.90 754.89 754.89 754.88 754.87 754.86 754.94 754.88 757.07 0.04 2.94
4.700 716.13 754.13 754.90 754.90 754.89 754.89 754.88 754.87 754.86 754.93 754.88 757.07 0.04 2.94
4.670 OK Highway 10 Bridge
4.640 715.21 754.13 754.90 754.90 754.89 754.88 754.88 754.87 754.86 754.94 754.88 757.06 0.04 2.93
4.000 716.61 754.13 754.89 754.89 754.89 754.88 754.88 754.87 754.86 754.93 754.87 757.06 0.03 2.93
3.000 714.74 754.13 754.89 754.89 754.88 754.88 754.87 754.87 754.86 754.92 754.87 757.05 0.03 2.92
2.000 709.09 754.13 754.88 754.88 754.88 754.88 754.87 754.87 754.86 754.91 754.86 757.05 0.02 2.92
1.000 705.82 754.13 754.88 754.88 754.87 754.87 754.87 754.86 754.86 754.90 754.86 757.04 0.02 291
0.320 706.36 754.13 754.88 754.88 754.87 754.87 754.87 754.86 754.86 754.89 754.86 757.04 0.02 2.91
0.000 Downstream end of Elk River
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 1of1

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM TABLE D.4
GRAND RIVER DAM AUTHORITY TAR CREEK MAX WSELSs - SEP 1993 (21 YEAR) EVENT
Pensacola Dam Starting Stage Anticipated Extreme,
(ft, PD) Operation | Hypothetical
River Mile Bed El. Range WSE | Range WSE
(ft, PD) El. 734.0 El. 742.0 | El. 7425 El. 743.0 | EIl. 7435 El. 7440 | El. 7445 El. 745.0 | EIl. 749.0 El. 753.0 El. 757.0 Difference® | Difference?
Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE () ()
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)
4.152 Upstream end of model
4.152 762.17 776.77 776.77 776.77 776.77 776.77 776.77 776.77 776.77 776.77 776.77 776.77 0.00 0.00
3.900 760.10 775.76 775.76 775.76 775.76 775.76 775.76 775.76 775.76 775.76 775.76 775.76 0.00 0.00
3.840 22nd Ave Bridge
3.800 762.30 774.50 774.50 774.50 774.50 774.50 774.50 774.50 774.50 774.50 774.50 774.50 0.00 0.00
3.300 759.46 772.27 772.27 772.27 772.27 772.27 772.27 772.27 772.27 772.27 772.27 772.27 0.00 0.00
2.800 756.73 768.46 768.46 768.46 768.46 768.46 768.46 768.46 768.46 768.46 768.46 768.47 0.00 0.00
2.710 BN RR Bridge
2.700 755.72 767.11 767.11 767.11 767.11 767.11 767.11 767.11 767.11 767.12 767.14 767.19 0.00 0.08
2.500 754.95 766.21 766.43 766.43 766.44 766.47 766.51 766.55 766.60 766.67 766.81 766.92 0.16 0.71
2.300 754.15 766.21 766.43 766.43 766.44 766.47 766.51 766.55 766.60 766.67 766.81 766.92 0.16 0.71
2.200 Rockdale Blvd Bridge
2.100 751.51 766.21 766.43 766.43 766.44 766.47 766.51 766.55 766.60 766.67 766.81 766.92 0.16 0.71
1.900 750.02 766.21 766.43 766.43 766.44 766.47 766.51 766.55 766.60 766.67 766.81 766.92 0.16 0.71
1.700 749.58 766.21 766.43 766.43 766.44 766.47 766.51 766.55 766.60 766.67 766.81 766.92 0.16 0.71
1.660 Central Ave Bridge
1.600 746.47 766.21 766.43 766.43 766.44 766.47 766.51 766.55 766.60 766.67 766.81 766.92 0.16 0.71
1.500 744.29 766.21 766.43 766.43 766.44 766.47 766.51 766.55 766.60 766.67 766.81 766.92 0.16 0.71
1.400 OK Highway 10 Bridge
1.300 742.00 766.21 766.43 766.43 766.44 766.47 766.51 766.55 766.60 766.67 766.81 766.92 0.16 0.71
1.000 739.34 766.21 766.43 766.43 766.44 766.47 766.51 766.55 766.60 766.67 766.81 766.92 0.16 0.71
0.700 737.06 766.21 766.43 766.43 766.44 766.47 766.51 766.55 766.60 766.67 766.81 766.92 0.16 0.71
0.300 736.42 766.22 766.44 766.44 766.44 766.48 766.51 766.55 766.60 766.67 766.81 766.92 0.16 0.71
0.041 735.85 766.20 766.42 766.42 766.43 766.46 766.50 766.53 766.59 766.66 766.80 766.91 0.16 0.71
0.000 Downstream end of Tar Creek
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 1of1

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.
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PENSACOLA DAM TABLE D.5
GRAND RIVER DAM AUTHORITY NEOSHO RIVER MAX WSELs - JUN 2004 (1 YEAR) EVENT
Pensacola Dam Starting Stage Anticipated Extreme,

. - Bed El (ft, PD) Operation | Hypothetical

RiverMile | 'opy | E1.7340 | EI.7420 | EI.7425 | E1.7430 | E1.7435 | El.744.0 | E1.7445 | E1.7450 | €1.7400 | E1. 7530 | EI. 7570 F;?f:zree:fe'f F;?f:zree:fef

Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE
@.pPo) | @.poy | @.eoy | @eoy | Guep)y | Guepy | dueoy | d,eoy | @neoy | @.eoy | ¢t pD) ® ®
152.175 Upstream end of model
152.175 752.29 773.78 773.78 773.79 773.79 773.79 773.79 773.79 773.79 773.80 773.83 773.85 0.00 0.07
151.000 748.53 772.51 772.52 772.52 772.52 772.52 772.52 772.52 772.52 772.54 772.56 772.59 0.01 0.08
150.000 748.47 771.80 771.81 771.81 771.82 771.82 771.82 771.82 771.82 771.83 771.87 771.90 0.01 0.09
149.000 750.14 770.43 770.44 770.44 770.44 770.44 770.44 770.44 770.44 770.46 770.50 770.54 0.00 0.11
148.000 749.29 768.73 768.75 768.76 768.76 768.76 768.76 768.76 768.76 768.80 768.85 768.89 0.01 0.17
147.000 747.76 766.90 766.93 766.93 766.93 766.94 766.94 766.94 766.94 766.99 767.07 767.12 0.01 0.23
145.500 745.12 764.66 764.70 764.70 764.71 764.71 764.72 764.72 764.72 764.79 764.92 765.00 0.02 0.34
145.480 E 60 Road Bridge
145.400 748.01 764.55 764.60 764.60 764.61 764.61 764.61 764.62 764.62 764.69 764.82 764.90 0.02 0.35
144.000 743.43 763.27 763.33 763.33 763.34 763.34 763.35 763.35 763.35 763.44 763.60 763.69 0.02 0.42
143.000 737.95 762.10 762.16 762.17 762.18 762.18 762.19 762.19 762.19 762.30 762.48 762.62 0.03 0.52
142.000 742.91 761.17 761.24 761.25 761.26 761.27 761.27 761.27 761.27 761.39 761.61 761.77 0.03 0.60
141.000 741.01 759.97 760.07 760.09 760.10 760.11 760.11 760.12 760.12 760.27 760.58 760.81 0.05 0.84
140.000 736.33 758.57 758.73 758.75 758.77 758.78 758.79 758.79 758.79 759.03 759.50 759.90 0.07 1.33
139.000 743.99 756.44 756.70 756.73 756.76 756.78 756.79 756.80 756.80 757.09 757.80 758.38 0.10 1.94
138.000 736.48 754.95 755.28 755.33 755.37 755.39 755.41 755.41 755.41 755.80 756.63 757.44 0.13 2.50
137.000 733.33 752.67 753.22 753.31 753.37 753.40 753.43 753.47 753.47 754.08 755.23 757.09 0.25 4.42
135.950 731.18 752.01 752.62 752.72 752.78 752.81 752.84 752.89 752.88 753.56 754.86 757.08 0.27 5.07
135.941 Highway 69 Bridge
135.940 731.21 751.71 752.38 752.48 752.55 752.59 752.62 752.67 752.66 753.40 754.79 757.08 0.29 5.37
135.590 731.77 751.79 752.45 752.55 752.61 752.65 752.68 752.73 752.72 753.44 754.79 757.08 0.28 5.29
135.586 BN RR Bridge
135.580 731.07 751.84 752.48 752.58 752.64 752.68 752.71 752.76 752.75 753.46 754.80 757.07 0.28 5.23
135.470 732.63 751.71 752.37 752.47 752.54 752.57 752.61 752.66 752.65 753.37 754.75 757.07 0.29 5.36
135.460 Highway 125 Bridge
135.440 731.60 751.78 752.43 752.53 752.59 752.63 752.66 752.71 752.70 753.41 754.77 757.07 0.28 5.29
135.000 732.64 751.39 752.12 752.23 752.30 752.33 752.37 752.42 752.42 753.18 754.65 757.07 0.31 5.68
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 10f3

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM TABLE D.5
GRAND RIVER DAM AUTHORITY NEOSHO RIVER MAX WSELSs - JUN 2004 (1 YEAR) EVENT
Pensacola Dam Starting Stage Anticipated Extreme,

. - Bed El (ft, PD) Operation | Hypothetical

RiverMile | 'opy | E1.7340 | EI.7420 | EI.7425 | E1.7430 | E1.7435 | El.744.0 | E1.7445 | E1.7450 | €1.7400 | E1. 7530 | EI. 7570 F;?f:zree:fe'f F;?f:zree:fef

Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE (i) (M)
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)
134.610 728.75 751.21 751.95 752.06 752.13 752.17 752.21 752.26 752.25 753.03 754.55 757.07 0.31 5.86
134.599 Abandonded RR Bridge
134.595 728.58 751.10 751.86 751.97 752.04 752.08 752.12 752.17 752.16 752.95 754.50 757.07 0.31 5.97
134.000 727.23 750.38 751.23 751.36 751.44 751.47 751.52 751.58 751.57 752.44 754.20 757.06 0.35 6.68
133.973 Tar Creek
133.900 727.72 750.13 751.02 751.15 751.22 751.26 751.31 751.37 751.36 752.25 754.08 757.06 0.36 6.92
133.800 Interstate 44 Bridge
133.700 728.57 749.72 750.68 750.82 750.90 750.94 750.98 751.05 751.04 751.98 753.93 757.05 0.38 7.33
133.000 727.70 748.16 749.45 749.63 749.71 749.76 749.82 749.90 749.89 750.99 753.40 757.04 0.45 8.88
132.000 727.96 746.45 748.15 748.37 748.47 748.52 748.59 748.70 748.68 750.03 753.07 757.03 0.55 10.58
131.000 726.82 745.65 746.99 747.26 747.37 747.42 747.51 747.65 747.62 749.39 753.05 757.03 0.66 11.38
130.000 723.18 745.51 746.66 746.94 747.05 747.11 747.20 747.35 747.32 749.26 753.05 757.02 0.69 11.51
129.000 719.79 745.29 746.12 746.43 746.54 746.60 746.70 746.86 746.83 749.14 753.04 757.02 0.74 11.73
128.000 719.69 745.25 746.00 746.31 746.43 746.49 746.59 746.75 746.72 749.14 753.04 757.02 0.75 11.77
126.710 715.94 745.13 745.70 746.02 746.14 746.20 746.31 746.47 746.44 749.13 753.04 757.02 0.77 11.89
126.700 S 590 Road Bridge
126.670 715.61 745.12 745.68 746.00 746.12 746.18 746.29 746.45 746.42 749.13 753.04 757.02 0.77 11.90
126.000 720.35 745.08 745.57 745.89 746.01 746.08 746.18 746.35 746.32 749.13 753.04 757.02 0.78 11.94
125.000 717.08 745.01 745.36 745.69 745.81 745.88 745.99 746.16 746.13 749.13 753.04 757.02 0.80 12.01
124.000 715.62 744.95 745.31 745.55 745.67 745.74 745.85 746.02 745.99 749.12 753.03 757.02 0.71 12.07
123.000 713.34 744.90 745.26 745.42 745.54 745.62 745.73 745.90 745.87 749.12 753.03 757.02 0.63 12.12
122.580 711.08 744.89 745.25 745.38 745.50 745.59 745.69 745.86 745.83 749.12 753.03 757.02 0.61 12.13
122.570 Highway 60 Bridge
122.550 709.97 744.44 744.80 744.93 745.06 745.15 745.25 745.43 745.40 749.01 753.01 757.01 0.63 12.57
122.350 Spring River
122.000 710.64 744.44 744.80 744.92 745.05 745.14 745.23 745.41 745.38 749.01 753.01 757.01 0.61 12.57
121.980 709.90 744.43 744.80 74491 745.04 745.13 745.22 745.40 745.37 749.01 753.01 757.01 0.60 12.58
121.970 BN RR Bridge
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 2 of 3

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM TABLE D.5
GRAND RIVER DAM AUTHORITY NEOSHO RIVER MAX WSELs - JUN 2004 (1 YEAR) EVENT
Pensacola Dam Starting Stage Anticipated Extreme,

. - Bed El (ft, PD) Operation | Hypothetical

RiverMile | 'opy | E1.7340 | EI.7420 | EI.7425 | E1.7430 | E1.7435 | El.744.0 | E1.7445 | E1.7450 | €1.7400 | E1. 7530 | EI. 7570 F;?f:zree:fe'f F;?f:zree:fef

Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE
@.pPo) | @.eo)y | @.eo)y | @eoy | Guepy | Guepy | dueoy | dneoy | dueoy | @.eoy | ¢t pD) ) )
121.960 710.89 744.42 744.79 744.89 745.02 745.12 745.21 745.39 745.36 749.01 753.00 757.00 0.60 12.58
120.000 717.63 744.37 744.74 744.73 744.83 745.04 745.02 745.20 745.17 749.01 753.00 757.00 0.48 12.63
118.000 720.29 744.32 744.70 744.69 744.75 745.00 744.92 745.07 745.04 749.00 753.00 757.00 0.38 12.68
116.000 725.99 744.29 744.68 744.67 744.75 744.98 744.89 744.98 745.01 749.00 753.00 757.00 0.34 12.71
114.000 718.27 744.23 744.64 744.63 744.74 744.93 744.84 744.79 744.99 749.00 753.00 757.00 0.36 12.77
112.000 714.31 744.21 744.62 744.61 744.73 74491 744.82 744.74 744.99 749.00 753.00 757.00 0.38 12.79
110.000 719.24 744.20 744.62 744.60 744.73 744.90 744.81 744.74 745.00 749.00 753.00 757.00 0.40 12.80
108.000 710.68 744.19 744.61 744.59 744.72 744.89 744.80 744.73 745.00 749.00 753.00 757.00 0.41 12.81
106.000 700.35 744.19 744.61 744.59 744.72 744.89 744.79 744.73 745.01 749.00 753.00 757.00 0.42 12.81
105.350 Elk River
105.000 701.60 744.19 744.61 744.59 744.72 744.89 744.79 744.73 745.01 749.00 753.00 757.00 0.42 12.81
104.000 696.61 744.19 744.60 744.59 744.72 744.88 744.79 744.73 745.01 749.00 753.00 757.00 0.42 12.81
102.000 688.58 744.18 744.60 744.58 74471 744.88 744.79 744.72 745.02 749.00 753.00 757.00 0.44 12.82
101.750 685.91 744.18 744.60 744.58 744.71 744.88 744.79 744.72 745.03 749.00 753.00 757.00 0.45 12.82
101.730 Highway 59 (Sailboat Bridge)
101.710 682.31 744.18 744.60 744.58 744.71 744.87 744.78 744.72 745.02 749.00 753.00 757.00 0.44 12.82
100.000 702.62 744.18 744.60 744.58 74471 744.87 744.78 744.72 745.01 749.00 753.00 757.00 0.43 12.82
90.000 681.52 744.18 744.60 744.58 744.71 744.87 744.78 744.72 745.00 749.00 753.00 757.00 0.42 12.82
80.000 657.03 744.18 744.60 744.58 74471 744.87 744.78 744.72 745.00 749.00 753.00 757.00 0.42 12.82
78.000 653.11 744.18 744.60 744.58 744.71 744.87 744.78 744.72 745.00 749.00 753.00 757.00 0.42 12.82
77.000 Pensacola Dam
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 30f3

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM TABLE D.6
GRAND RIVER DAM AUTHORITY SPRING RIVER MAX WSELSs - JUN 2004 (1 YEAR) EVENT
Pensacola Dam Starting Stage Anticipated Extreme,
(ft, PD) Operation | Hypothetical
River Mile Bed El. Range WSE | Range WSE
(ft, PD) El. 734.0 El. 742.0 | El. 7425 El. 743.0 | El. 7435 El. 744.0 | El. 7445 El. 745.0 | El. 749.0 El. 753.0 El. 757.0 Difference® | Difference?
Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE () ()
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)
21.000 Upstream end of model
21.000 762.67 773.88 773.88 773.88 773.88 773.88 773.88 773.88 773.88 773.88 773.88 773.88 0.00 0.00
20.000 760.13 771.04 771.04 771.04 771.04 771.04 771.04 771.04 771.04 771.04 771.04 771.04 0.00 0.00
19.000 759.04 768.52 768.52 768.52 768.52 768.52 768.52 768.52 768.52 768.52 768.53 768.54 0.00 0.02
18.000 753.18 764.57 764.57 764.57 764.57 764.57 764.57 764.57 764.57 764.58 764.62 764.71 0.00 0.14
17.000 750.54 762.75 762.75 762.75 762.75 762.75 762.75 762.75 762.75 762.77 762.87 763.03 0.00 0.28
16.000 749.28 760.33 760.33 760.34 760.34 760.34 760.34 760.34 760.34 760.39 760.66 761.04 0.01 0.71
15.000 746.37 758.32 758.33 758.33 758.33 758.34 758.34 758.34 758.34 758.44 758.97 759.60 0.02 1.27
14.170 741.32 757.45 757.45 757.45 757.46 757.46 757.47 757.47 757.47 757.61 758.27 759.03 0.02 1.58
14.160 E 57 Road
14.120 744.21 757.47 757.48 757.48 757.48 757.49 757.49 757.50 757.50 757.63 758.30 759.05 0.02 1.58
13.510 744.59 756.82 756.83 756.83 756.84 756.84 756.85 756.85 756.86 757.03 757.83 758.70 0.03 1.88
13.500 Interstate 44 Bridge
13.450 745.52 756.56 756.57 756.57 756.57 756.58 756.59 756.59 756.60 756.78 757.65 758.57 0.03 2.01
12.000 742.72 753.20 753.26 753.28 753.31 753.34 753.36 753.39 753.41 754.19 756.21 757.70 0.15 4.50
11.000 742.23 751.43 751.58 751.63 751.69 751.77 751.81 751.85 751.90 753.19 755.72 757.46 0.32 6.03
10.000 737.62 749.79 750.11 750.20 750.31 750.43 750.51 750.59 750.66 752.47 755.39 757.44 0.55 7.65
9.000 733.92 748.61 749.11 749.24 749.39 749.56 749.65 749.75 749.84 752.00 755.18 757.44 0.73 8.83
8.020 733.14 747.09 747.98 748.19 748.38 748.56 748.68 748.81 748.93 751.51 754.96 757.44 0.95 10.35
8.010 OK Highway 10 Bridge
7.970 731.28 744.73 745.75 745.97 746.16 746.31 746.42 746.55 746.67 749.27 753.01 757.01 0.92 12.28
7.000 730.33 744.48 745.27 745.52 745.73 745.88 745.95 746.03 746.11 749.02 753.01 757.01 0.84 12.53
6.000 727.95 744.47 744.87 745.17 745.39 745.54 745.62 745.73 745.70 749.02 753.01 757.01 0.86 12.54
5.000 722.10 744.46 744.83 745.10 745.28 745.41 745.51 745.63 745.60 749.02 753.01 757.01 0.80 12.55
4.000 720.00 744.46 744.82 745.05 745.20 745.32 745.41 745.55 745.52 749.01 753.01 757.01 0.73 12.55
3.000 723.22 744.46 744.82 745.03 745.17 745.28 745.38 745.52 745.50 749.01 753.01 757.01 0.70 12.55
2.000 723.73 744.46 744.82 745.01 745.14 745.23 745.34 745.50 745.47 749.01 753.01 757.01 0.68 12.55
1.000 728.44 744.45 744.82 744.99 745.12 745.20 745.31 745.48 745.45 749.01 753.01 757.01 0.66 12.56
0.580 716.17 744.45 744.82 744.98 745.11 745.19 745.30 745.48 745.45 749.01 753.01 757.01 0.66 12.56
0.570 Highway 60 Bridge
0.560 713.76 744.45 744.82 744.98 745.11 745.19 745.30 745.47 745.44 749.01 753.01 757.01 0.65 12.56
0.460 715.35 744.45 744.82 744.98 745.11 745.19 745.30 745.47 745.44 749.01 753.01 757.01 0.65 12.56
0.000 Downstream end of Spring River
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 1of1

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM TABLE D.7
GRAND RIVER DAM AUTHORITY ELK RIVER MAX WSELs - JUN 2004 (1 YEAR) EVENT
Pensacola Dam Starting Stage Anticipated Extreme,
(ft, PD) Operation | Hypothetical
River Mile Bed El. Range WSE | Range WSE
(ft, PD) El. 734.0 El. 742.0 | El. 7425 El. 743.0 | El. 7435 El. 744.0 | El. 7445 El. 745.0 | El. 749.0 El. 753.0 El. 757.0 Difference® | Difference?
Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE () ()
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)
19.590 Upstream end of model
19.590 771.15 774.17 774.17 774.17 774.17 774.17 774.17 774.17 774.17 774.17 774.17 774.17 0.00 0.00
19.000 767.51 772.64 772.64 772.64 772.64 772.64 772.64 772.64 772.64 772.64 772.64 772.64 0.00 0.00
18.000 765.41 769.18 769.18 769.18 769.18 769.18 769.18 769.18 769.18 769.18 769.18 769.18 0.00 0.00
17.000 762.53 766.13 766.13 766.13 766.13 766.13 766.13 766.13 766.13 766.13 766.13 766.13 0.00 0.00
16.000 756.63 761.16 761.16 761.16 761.16 761.16 761.16 761.16 761.16 761.16 761.16 761.16 0.00 0.00
15.000 754.26 757.92 757.92 757.92 757.92 757.92 757.92 757.92 757.92 757.92 757.92 757.92 0.00 0.00
14.240 750.52 753.18 753.18 753.18 753.18 753.18 753.18 753.18 753.18 753.18 753.31 757.03 0.00 3.85
14.220 Highway 43 Bridge
14.200 750.12 753.10 753.10 753.10 753.10 753.10 753.10 753.10 753.10 753.10 753.28 757.02 0.00 3.92
14.000 747.07 752.78 752.78 752.78 752.78 752.78 752.78 752.78 752.78 752.78 753.22 757.02 0.00 4.24
13.000 745.41 749.01 749.01 749.01 749.01 749.01 749.01 749.01 749.01 749.40 753.02 757.00 0.00 8.00
12.000 741.15 746.01 746.06 746.06 746.03 746.01 746.01 746.01 746.01 749.03 753.01 757.00 0.05 10.99
11.910 OK/MO State Line
11.000 741.93 744.92 744.79 744.79 744.96 745.12 745.06 745.02 745.14 749.00 753.00 757.00 0.35 12.21
10.000 734.62 744.21 744.64 744.61 744.74 744.92 744.83 744.75 745.05 749.00 753.00 757.00 0.44 12.79
9.000 734.66 744.21 744.64 744.61 744.74 744.92 744.83 744.75 745.03 749.00 753.00 757.00 0.42 12.79
8.000 724.21 744.21 744.63 744.61 744.74 744.91 744.82 744.75 745.02 749.00 753.00 757.00 0.41 12.79
7.000 728.21 744.20 744.63 744.60 744.74 744.91 744.81 744.75 745.00 749.00 753.00 757.00 0.40 12.80
6.000 727.13 744.20 744.62 744.60 744.73 744.90 744.81 744.74 745.00 749.00 753.00 757.00 0.40 12.80
5.000 721.05 744.20 744.62 744.60 744.73 744.90 744.81 744.74 745.00 749.00 753.00 757.00 0.40 12.80
4.700 716.13 744.20 744.61 744.60 744.73 744.90 744.81 744.74 745.00 749.00 753.00 757.00 0.40 12.80
4.670 OK Highway 10 Bridge
4.640 715.21 744.20 744.61 744.60 744.73 744.90 744.80 744.74 745.00 749.00 753.00 757.00 0.40 12.80
4.000 716.61 744.19 744.61 744.59 744.73 744.89 744.80 744.74 745.00 749.00 753.00 757.00 0.41 12.81
3.000 714.74 744.19 744.61 744.59 744.73 744.89 744.80 744.74 745.00 749.00 753.00 757.00 0.41 12.81
2.000 709.09 744.19 744.61 744.59 744.72 744.89 744.80 744.74 745.00 749.00 753.00 757.00 0.41 12.81
1.000 705.82 744.19 744.61 744.59 744.72 744.89 744.80 744.73 745.01 749.00 753.00 757.00 0.42 12.81
0.320 706.36 744.19 744.61 744.59 744.72 744.89 744.79 744.73 745.01 749.00 753.00 757.00 0.42 12.81
0.000 Downstream end of Elk River
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 1of1

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM TABLE D.8
GRAND RIVER DAM AUTHORITY TAR CREEK MAX WSELSs - JUN 2004 (1 YEAR) EVENT
Pensacola Dam Starting Stage Anticipated Extreme,
(ft, PD) Operation | Hypothetical
River Mile Bed El. Range WSE | Range WSE
(ft, PD) El. 734.0 El. 742.0 | El. 7425 El. 743.0 | EIl. 7435 El. 7440 | El. 7445 El. 745.0 | EIl. 749.0 El. 753.0 El. 757.0 Difference® | Difference?
Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE () ()
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)
4.152 Upstream end of model
4.152 762.17 768.17 768.17 768.17 768.17 768.17 768.17 768.17 768.17 768.17 768.17 768.17 0.00 0.00
3.900 760.10 767.29 767.29 767.29 767.29 767.29 767.29 767.29 767.29 767.29 767.29 767.29 0.00 0.00
3.840 22nd Ave Bridge
3.800 762.30 766.05 766.05 766.05 766.05 766.05 766.05 766.05 766.05 766.05 766.05 766.05 0.00 0.00
3.300 759.46 764.09 764.09 764.09 764.09 764.09 764.09 764.09 764.09 764.09 764.09 764.09 0.00 0.00
2.800 756.73 760.95 760.95 760.95 760.95 760.95 760.95 760.95 760.95 760.95 760.96 760.96 0.00 0.01
2.710 BN RR Bridge
2.700 755.72 760.45 760.45 760.45 760.45 760.45 760.45 760.45 760.45 760.45 760.46 760.46 0.00 0.01
2.500 754.95 759.30 759.30 759.30 759.30 759.30 759.30 759.30 759.30 759.30 759.30 759.33 0.00 0.03
2.300 754.15 757.47 757.47 757.47 757.47 757.47 757.47 757.47 757.47 757.47 757.49 757.63 0.00 0.16
2.200 Rockdale Blvd Bridge
2.100 751.51 754.83 754.83 754.84 754.84 754.84 754.84 754.84 754.84 754.87 755.19 757.06 0.00 2.23
1.900 750.02 753.18 753.21 753.21 753.22 753.22 753.23 753.23 753.23 753.40 754.46 757.06 0.02 3.87
1.700 749.58 750.72 751.23 751.33 751.39 751.43 751.47 751.52 751.51 752.38 754.21 757.06 0.29 6.34
1.660 Central Ave Bridge
1.600 746.47 750.30 751.16 751.29 751.36 751.40 751.44 751.51 751.50 752.38 754.19 757.06 0.35 6.76
1.500 744.29 750.29 751.16 751.29 751.36 751.40 751.44 751.51 751.50 752.38 754.18 757.06 0.35 6.76
1.400 OK Highway 10 Bridge
1.300 742.00 750.29 751.16 751.29 751.36 751.40 751.44 751.51 751.50 752.38 754.18 757.06 0.35 6.76
1.000 739.34 750.29 751.16 751.29 751.36 751.40 751.44 751.51 751.50 752.38 754.17 757.06 0.35 6.77
0.700 737.06 750.29 751.16 751.29 751.36 751.40 751.44 751.51 751.50 752.38 754.17 757.06 0.35 6.77
0.300 736.42 750.29 751.16 751.29 751.36 751.40 751.44 751.51 751.50 752.38 754.16 757.06 0.35 6.77
0.041 735.85 750.29 751.15 751.28 751.36 751.40 751.44 751.50 751.49 752.37 754.16 757.06 0.35 6.77
0.000 Downstream end of Tar Creek
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 1of1

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.
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PENSACOLA DAM TABLE D.9
GRAND RIVER DAM AUTHORITY NEOSHO RIVER MAX WSELSs - JUL 2007 (4 YEAR) EVENT
Pensacola Dam Starting Stage Anticipated Extreme,

. - Bed El (ft, PD) Operation | Hypothetical

RiverMile | 'opy | E1.7340 | EI.7420 | EI.7425 | E1.7430 | E1.7435 | El.744.0 | E1.7445 | E1.7450 | €1.7400 | E1. 7530 | EI. 7570 F;?f:zree:fe'f F;?f:zree:fef

Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE
@.pPo) | @.poy | @.eoy | @eoy | Guep)y | Guepy | dueoy | d,eoy | @neoy | @.eoy | ¢t pD) ® ®
152.175 Upstream end of model
152.175 752.29 784.43 784.43 784.43 784.43 784.43 784.43 784.43 784.43 784.43 784.43 784.43 0.00 0.00
151.000 748.53 780.33 780.33 780.33 780.33 780.33 780.33 780.33 780.33 780.33 780.33 780.33 0.00 0.00
150.000 748.47 778.90 778.90 778.90 778.90 778.90 778.90 778.90 778.90 778.90 778.90 778.90 0.00 0.00
149.000 750.14 777.44 777.45 777.46 777.46 777.46 777.45 777.45 777.46 777.47 777.48 777.49 0.01 0.05
148.000 749.29 777.07 777.08 777.09 777.09 777.09 777.09 777.08 777.09 777.10 777.11 777.13 0.01 0.06
147.000 747.76 776.19 776.21 776.22 776.22 776.22 776.22 776.22 776.23 776.25 776.26 776.28 0.02 0.09
145.500 745.12 775.69 775.71 775.73 775.73 775.73 775.72 775.73 775.74 775.77 775.78 775.81 0.03 0.11
145.480 E 60 Road Bridge
145.400 748.01 775.65 775.67 775.69 775.69 775.69 775.68 775.69 775.70 775.72 775.74 775.76 0.02 0.11
144.000 743.43 775.05 775.07 775.10 775.10 775.10 775.09 775.10 775.11 775.14 775.16 775.19 0.04 0.14
143.000 737.95 774.77 774.79 774.83 774.83 774.83 774.81 774.82 774.83 774.87 774.89 774.92 0.04 0.15
142.000 742.91 774.53 774.56 774.60 774.60 774.60 774.57 774.59 774.60 774.64 774.66 774.69 0.05 0.16
141.000 741.01 774.40 774.43 774.47 774.47 774.47 774.45 774.46 774.48 774.52 774.54 774.57 0.05 0.17
140.000 736.33 774.36 774.39 774.43 774.43 774.43 774.41 774.42 774.44 774.48 774.50 774.53 0.05 0.17
139.000 743.99 774.33 774.36 774.40 774.40 774.40 774.37 774.39 774.41 774.45 774.47 774.50 0.05 0.17
138.000 736.48 774.26 774.29 774.33 774.33 774.33 774.31 774.32 774.34 774.38 774.40 774.43 0.05 0.17
137.000 733.33 774.04 774.07 774.12 774.12 774.12 774.09 774.11 774.12 774.17 774.19 774.22 0.06 0.18
135.950 731.18 773.38 773.41 773.47 773.47 773.48 773.43 773.46 773.48 773.53 773.55 773.59 0.07 0.21
135.941 Highway 69 Bridge
135.940 731.21 773.41 773.44 773.50 773.50 773.50 773.46 773.49 773.51 773.56 773.58 773.62 0.07 0.21
135.590 731.77 773.23 773.26 773.32 773.32 773.32 773.28 773.31 773.33 773.38 773.40 773.44 0.07 0.21
135.586 BN RR Bridge
135.580 731.07 773.16 773.19 773.25 773.25 773.26 773.21 773.24 773.26 773.31 773.34 773.38 0.07 0.22
135.470 732.63 773.08 773.11 773.18 773.18 773.18 773.14 773.17 773.19 773.24 773.26 773.30 0.08 0.22
135.460 Highway 125 Bridge
135.440 731.60 773.13 773.16 773.23 773.23 773.23 773.19 773.22 773.24 773.29 773.31 773.35 0.08 0.22
135.000 732.64 772.80 772.83 772.90 772.90 772.90 772.86 772.89 772.91 772.96 772.99 773.03 0.08 0.23
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of EIl. 742.0 to El. 745.0 ft. 10f3

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM TABLE D.9
GRAND RIVER DAM AUTHORITY NEOSHO RIVER MAX WSELSs - JUL 2007 (4 YEAR) EVENT
Pensacola Dam Starting Stage Anticipated Extreme,

. - Bed El (ft, PD) Operation | Hypothetical

RiverMile | 'opy | E1.7340 | EI.7420 | EI.7425 | E1.7430 | E1.7435 | El.744.0 | E1.7445 | E1.7450 | €1.7400 | E1. 7530 | EI. 7570 F;?f:zree:fe'f F;?f:zree:fef

Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE (i) (M)
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)
134.610 728.75 772.32 772.35 772.44 772.44 772.44 772.39 772.43 772.46 772.51 772.54 772.58 0.11 0.26
134.599 Abandonded RR Bridge
134.595 728.58 772.06 772.09 772.19 772.19 772.19 772.12 772.17 772.20 772.25 772.28 772.32 0.11 0.26
134.000 727.23 771.78 771.81 771.92 771.92 771.92 771.85 771.91 771.93 771.99 772.02 772.06 0.12 0.28
133.973 Tar Creek
133.900 727.72 771.46 771.49 771.61 771.61 771.61 771.53 771.59 771.62 771.68 771.71 771.75 0.13 0.29
133.800 Interstate 44 Bridge
133.700 728.57 771.12 771.15 771.27 771.27 771.27 771.19 771.25 771.28 771.34 771.37 771.41 0.13 0.30
133.000 727.70 770.43 770.46 770.61 770.61 770.61 770.51 770.59 770.62 770.68 770.72 770.76 0.16 0.33
132.000 727.96 769.24 769.27 769.46 769.46 769.46 769.33 769.44 769.47 769.54 769.57 769.63 0.20 0.39
131.000 726.82 768.26 768.28 768.52 768.52 768.53 768.36 768.51 768.54 768.61 768.65 768.70 0.25 0.43
130.000 723.18 766.95 766.97 767.27 767.27 767.27 767.07 767.25 767.29 767.37 767.41 767.47 0.32 0.52
129.000 719.79 765.69 765.71 766.10 766.10 766.10 765.83 766.08 766.12 766.20 766.24 766.31 0.41 0.62
128.000 719.69 764.58 764.59 765.06 765.06 765.07 764.73 765.05 765.08 765.16 765.21 765.28 0.49 0.70
126.710 715.94 762.70 762.67 763.36 763.36 763.36 762.88 763.34 763.38 763.45 763.50 763.57 0.71 0.90
126.700 S 590 Road Bridge
126.670 715.61 762.65 762.61 763.31 763.31 763.32 762.83 763.30 763.33 763.41 763.45 763.53 0.72 0.92
126.000 720.35 762.00 761.95 762.74 762.74 762.74 762.19 762.72 762.75 762.83 762.87 762.95 0.80 0.99
125.000 717.08 760.46 760.36 761.36 761.36 761.37 760.69 761.35 761.38 761.44 761.48 761.56 1.02 1.20
124.000 715.62 758.81 758.71 759.97 759.98 759.98 759.13 759.96 759.99 760.04 760.08 760.15 1.28 1.44
123.000 713.34 756.90 757.22 758.37 758.37 758.37 757.55 758.36 758.38 758.43 758.46 758.51 1.16 1.61
122.580 711.08 755.56 756.26 757.22 757.22 757.22 756.62 757.21 757.22 757.26 757.28 757.32 0.96 1.76
122.570 Highway 60 Bridge
122.550 709.97 755.51 756.21 757.22 757.22 757.22 756.59 757.21 757.23 757.26 757.29 757.33 1.02 1.82
122.350 Spring River
122.000 710.64 755.13 755.96 756.93 756.93 756.94 756.36 756.93 756.94 756.97 756.99 757.04 0.98 1.91
121.980 709.90 755.04 755.84 756.78 756.78 756.79 756.24 756.78 756.79 756.82 756.84 757.02 0.95 1.98
121.970 BN RR Bridge
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 2 of 3

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM TABLE D.9
GRAND RIVER DAM AUTHORITY NEOSHO RIVER MAX WSELSs - JUL 2007 (4 YEAR) EVENT
Pensacola Dam Starting Stage Anticipated Extreme,

. - Bed El (ft, PD) Operation | Hypothetical

RiverMile | 'opy | E1.7340 | EI.7420 | EI.7425 | E1.7430 | E1.7435 | El.744.0 | E1.7445 | E1.7450 | €1.7400 | E1. 7530 | EI. 7570 F;?f:zree:fe'f F;?f:zree:fef

Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE
@.pPo) | @.eo)y | @.eo)y | @eoy | Guepy | Guepy | dueoy | dneoy | dueoy | @.eoy | ¢t pD) ) )
121.960 710.89 754.84 755.51 756.29 756.29 756.29 755.89 756.28 756.29 756.31 756.32 757.01 0.78 2.17
120.000 717.63 754.52 755.04 755.72 755.72 755.72 755.46 755.72 755.72 755.73 755.74 757.01 0.68 2.49
118.000 720.29 754.35 754.81 755.43 755.43 755.43 755.24 755.43 755.43 755.44 755.44 757.01 0.62 2.66
116.000 725.99 754.27 754.70 755.30 755.30 755.30 755.13 755.29 755.30 755.30 755.31 757.00 0.60 2.73
114.000 718.27 754.14 754.52 755.07 755.07 755.07 754.96 755.07 755.07 755.07 755.07 757.00 0.55 2.86
112.000 714.31 754.08 754.43 754.96 754.96 754.96 754.87 754.96 754.96 754.95 754.95 757.00 0.54 2.92
110.000 719.24 754.05 754.38 754.91 754.91 754.90 754.83 754.91 754.90 754.89 754.90 757.00 0.53 2.95
108.000 710.68 754.01 754.32 754.83 754.83 754.83 754.78 754.84 754.83 754.82 754.82 757.00 0.52 2.99
106.000 700.35 754.00 754.31 754.82 754.82 754.82 754.77 754.82 754.82 754.82 754.82 757.00 0.51 3.00
105.350 Elk River
105.000 701.60 754.00 754.31 754.82 754.82 754.82 754.77 754.82 754.82 754.82 754.82 757.00 0.51 3.00
104.000 696.61 754.00 754.31 754.82 754.82 754.82 754.76 754.82 754.82 754.82 754.82 757.00 0.51 3.00
102.000 688.58 754.00 754.29 754.81 754.81 754.81 754.75 754.81 754.81 754.81 754.81 757.00 0.52 3.00
101.750 685.91 753.99 754.29 754.81 754.81 754.81 754.75 754.81 754.81 754.81 754.81 757.00 0.52 3.01
101.730 Highway 59 (Sailboat Bridge)
101.710 682.31 753.98 754.28 754.80 754.80 754.80 754.74 754.80 754.80 754.80 754.80 757.00 0.52 3.02
100.000 702.62 753.98 754.28 754.80 754.80 754.80 754.74 754.80 754.80 754.80 754.80 757.00 0.52 3.01
90.000 681.52 753.98 754.27 754.79 754.79 754.79 754.74 754.79 754.79 754.79 754.79 757.00 0.52 3.02
80.000 657.03 753.98 754.27 754.79 754.79 754.79 754.74 754.79 754.79 754.79 754.79 757.00 0.52 3.02
78.000 653.11 753.98 754.27 754.79 754.79 754.79 754.74 754.79 754.79 754.79 754.79 757.00 0.52 3.02
77.000 Pensacola Dam
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 30f3

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM TABLE D.10
GRAND RIVER DAM AUTHORITY SPRING RIVER MAX WSELSs - JUL 2007 (4 YEAR) EVENT
Pensacola Dam Starting Stage Anticipated Extreme,
(ft, PD) Operation | Hypothetical
River Mile Bed El. Range WSE | Range WSE
(ft, PD) El. 734.0 El. 742.0 | El. 7425 El. 743.0 | El. 7435 El. 744.0 | El. 7445 El. 745.0 | El. 749.0 El. 753.0 El. 757.0 Difference® | Difference?
Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE () ()
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)
21.000 Upstream end of model
21.000 762.67 783.49 783.49 783.49 783.49 783.49 783.49 783.49 783.49 783.49 783.49 783.50 0.00 0.01
20.000 760.13 780.70 780.70 780.70 780.70 780.70 780.70 780.70 780.70 780.70 780.70 780.70 0.00 0.00
19.000 759.04 777.52 777.52 777.52 777.52 777.52 777.52 777.52 777.52 777.52 777.52 777.52 0.00 0.00
18.000 753.18 774.19 774.20 774.20 774.20 774.20 774.20 774.20 774.20 774.20 774.20 774.20 0.00 0.01
17.000 750.54 772.20 772.20 772.20 772.20 772.20 772.20 772.20 772.20 772.21 772.21 772.21 0.00 0.01
16.000 749.28 770.00 770.00 770.00 770.00 770.00 770.00 770.00 770.00 770.00 770.00 770.02 0.00 0.02
15.000 746.37 767.51 767.51 767.51 767.51 767.51 767.51 767.51 767.51 767.52 767.52 767.54 0.01 0.03
14.170 741.32 765.96 765.96 765.96 765.96 765.96 765.96 765.96 765.96 765.97 765.97 766.01 0.00 0.05
14.160 E 57 Road
14.120 744.21 766.18 766.18 766.18 766.18 766.18 766.18 766.18 766.18 766.19 766.19 766.22 0.00 0.04
13.510 744.59 765.30 765.30 765.30 765.30 765.30 765.30 765.30 765.30 765.31 765.31 765.35 0.00 0.05
13.500 Interstate 44 Bridge
13.450 745.52 764.98 764.98 764.98 764.98 764.98 764.98 764.98 764.98 764.99 764.99 765.03 0.00 0.05
12.000 742.72 762.16 762.16 762.16 762.16 762.16 762.16 762.16 762.16 762.20 762.19 762.29 0.00 0.13
11.000 742.23 760.39 760.39 760.39 760.39 760.39 760.39 760.39 760.40 760.47 760.44 760.62 0.01 0.23
10.000 737.62 758.86 758.86 758.87 758.87 758.87 758.87 758.87 758.87 759.21 759.27 759.55 0.01 0.69
9.000 733.92 757.29 757.55 758.52 758.52 758.53 757.89 758.52 758.53 758.58 758.72 759.03 0.98 1.74
8.020 733.14 756.72 757.52 758.47 758.47 758.48 757.85 758.47 758.48 758.52 758.55 758.78 0.96 2.06
8.010 OK Highway 10 Bridge
7.970 731.28 755.66 756.33 757.38 757.38 757.39 756.71 757.38 757.39 757.44 757.47 757.66 1.06 2.00
7.000 730.33 755.62 756.30 757.35 757.35 757.35 756.68 757.34 757.36 757.40 757.43 757.50 1.06 1.88
6.000 727.95 755.59 756.29 757.33 757.34 757.34 756.67 757.33 757.34 757.39 757.41 757.47 1.05 1.88
5.000 722.10 755.58 756.28 757.32 757.32 757.33 756.66 757.32 757.33 757.37 757.40 757.45 1.05 1.87
4.000 720.00 755.57 756.27 757.32 757.32 757.32 756.66 757.31 757.33 757.37 757.39 757.45 1.06 1.88
3.000 723.22 755.57 756.27 757.31 757.31 757.32 756.65 757.31 757.32 757.36 757.39 757.44 1.05 1.87
2.000 723.73 755.56 756.26 757.31 757.31 757.31 756.65 757.30 757.32 757.36 757.38 757.44 1.06 1.88
1.000 728.44 755.56 756.26 757.31 757.31 757.31 756.65 757.30 757.32 757.36 757.38 757.43 1.06 1.87
0.580 716.17 755.56 756.26 757.30 757.30 757.31 756.64 757.30 757.31 757.35 757.38 757.43 1.05 1.87
0.570 Highway 60 Bridge
0.560 713.76 755.55 756.25 757.30 757.30 757.30 756.64 757.29 757.31 757.35 757.37 757.42 1.06 1.87
0.460 715.35 755.55 756.25 757.30 757.30 757.30 756.64 757.29 757.31 757.35 757.37 757.42 1.06 1.87
0.000 Downstream end of Spring River
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 1of1

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM TABLE D.11
GRAND RIVER DAM AUTHORITY ELK RIVER MAX WSELs - JUL 2007 (4 YEAR) EVENT
Pensacola Dam Starting Stage Anticipated Extreme,
(ft, PD) Operation | Hypothetical
River Mile Bed El. Range WSE | Range WSE
(ft, PD) El. 734.0 El. 742.0 | El. 7425 El. 743.0 | El. 7435 El. 744.0 | El. 7445 El. 745.0 | El. 749.0 El. 753.0 El. 757.0 Difference® | Difference?
Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE () ()
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)
19.590 Upstream end of model
19.590 771.15 775.57 775.57 775.57 775.57 775.57 775.57 775.57 775.57 775.57 775.57 775.57 0.00 0.00
19.000 767.51 774.03 774.03 774.03 774.03 774.03 774.03 774.03 774.03 774.03 774.03 774.03 0.00 0.00
18.000 765.41 770.46 770.46 770.46 770.46 770.46 770.46 770.46 770.46 770.46 770.46 770.46 0.00 0.00
17.000 762.53 767.01 767.01 767.01 767.01 767.01 767.01 767.01 767.01 767.01 767.01 767.01 0.00 0.00
16.000 756.63 762.78 762.78 762.78 762.78 762.78 762.78 762.78 762.78 762.78 762.78 762.78 0.00 0.00
15.000 754.26 759.23 759.23 759.23 759.23 759.23 759.23 759.23 759.23 759.23 759.24 759.24 0.00 0.00
14.240 750.52 754.93 755.05 755.42 755.42 755.42 755.57 755.42 755.51 755.50 755.50 757.02 0.52 2.09
14.220 Highway 43 Bridge
14.200 750.12 754.89 755.02 755.39 755.39 755.39 755.55 755.39 755.48 755.47 755.47 757.01 0.53 2.12
14.000 747.07 754.74 754.90 755.25 755.25 755.25 755.40 755.25 755.33 755.32 755.32 757.01 0.50 2.27
13.000 745.41 754.13 754.45 754.95 754.94 754.93 754.89 754.95 754.94 754.90 754.90 757.00 0.50 2.87
12.000 741.15 754.05 754.39 754.90 754.90 754.89 754.84 754.91 754.89 754.85 754.85 757.00 0.52 2.95
11.910 OK/MO State Line
11.000 741.93 754.03 754.37 754.89 754.88 754.87 754.82 754.89 754.88 754.84 754.83 757.00 0.52 2.97
10.000 734.62 754.03 754.36 754.88 754.87 754.86 754.81 754.88 754.87 754.83 754.83 757.00 0.52 2.97
9.000 734.66 754.02 754.35 754.87 754.87 754.86 754.81 754.87 754.86 754.83 754.83 757.00 0.52 2.98
8.000 724.21 754.02 754.35 754.86 754.86 754.85 754.80 754.86 754.85 754.83 754.83 757.00 0.51 2.98
7.000 728.21 754.02 754.34 754.86 754.85 754.85 754.80 754.86 754.85 754.83 754.83 757.00 0.52 2.98
6.000 727.13 754.02 754.34 754.85 754.85 754.85 754.79 754.85 754.85 754.82 754.82 757.00 0.51 2.98
5.000 721.05 754.01 754.33 754.85 754.84 754.84 754.79 754.85 754.84 754.82 754.82 757.00 0.52 2.99
4.700 716.13 754.01 754.33 754.84 754.84 754.84 754.79 754.84 754.84 754.82 754.82 757.00 0.51 2.99
4.670 OK Highway 10 Bridge
4.640 715.21 754.01 754.33 754.84 754.84 754.84 754.79 754.84 754.84 754.82 754.82 757.00 0.51 2.99
4.000 716.61 754.01 754.33 754.84 754.84 754.84 754.78 754.84 754.83 754.82 754.82 757.00 0.51 2.99
3.000 714.74 754.01 754.32 754.84 754.84 754.83 754.78 754.84 754.83 754.82 754.82 757.00 0.52 2.99
2.000 709.09 754.01 754.32 754.83 754.83 754.83 754.78 754.83 754.83 754.82 754.82 757.00 0.51 2.99
1.000 705.82 754.00 754.32 754.83 754.83 754.82 754.77 754.83 754.82 754.82 754.82 757.00 0.51 3.00
0.320 706.36 754.00 754.31 754.82 754.82 754.82 754.77 754.82 754.82 754.82 754.82 757.00 0.51 3.00
0.000 Downstream end of Elk River
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 1of1

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM TABLE D.12
GRAND RIVER DAM AUTHORITY TAR CREEK MAX WSELSs - JUL 2007 (4 YEAR) EVENT
Pensacola Dam Starting Stage Anticipated Extreme,
(ft, PD) Operation | Hypothetical
River Mile Bed El. Range WSE | Range WSE
(ft, PD) El. 734.0 El. 742.0 | El. 7425 El. 743.0 | EIl. 7435 El. 7440 | El. 7445 El. 745.0 | EIl. 749.0 El. 753.0 El. 757.0 Difference® | Difference?
Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE () ()
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)
4.152 Upstream end of model
4.152 762.17 771.86 771.89 772.00 772.00 772.00 771.93 771.99 772.01 772.07 772.10 772.15 0.12 0.29
3.900 760.10 771.86 771.89 772.00 772.00 772.00 771.93 771.99 772.01 772.07 772.10 772.15 0.12 0.29
3.840 22nd Ave Bridge
3.800 762.30 771.86 771.89 772.00 772.00 772.00 771.93 771.99 772.01 772.07 772.10 772.15 0.12 0.29
3.300 759.46 771.86 771.89 772.00 772.00 772.00 771.93 771.99 772.01 772.07 772.10 772.15 0.12 0.29
2.800 756.73 771.86 771.89 772.00 772.00 772.00 771.93 771.99 772.01 772.07 772.10 772.15 0.12 0.29
2.710 BN RR Bridge
2.700 755.72 771.86 771.89 772.00 772.00 772.00 771.93 771.99 772.01 772.07 772.10 772.15 0.12 0.29
2.500 754.95 771.86 771.89 772.00 772.00 772.00 771.93 771.99 772.01 772.07 772.10 772.15 0.12 0.29
2.300 754.15 771.86 771.89 772.00 772.00 772.00 771.93 771.99 772.01 772.07 772.10 772.15 0.12 0.29
2.200 Rockdale Blvd Bridge
2.100 751.51 771.86 771.89 772.00 772.00 772.00 771.93 771.99 772.01 772.07 772.10 772.15 0.12 0.29
1.900 750.02 771.86 771.89 772.00 772.00 772.00 771.93 771.99 772.01 772.07 772.10 772.15 0.12 0.29
1.700 749.58 771.86 771.89 772.00 772.00 772.00 771.93 771.99 772.01 772.07 772.10 772.15 0.12 0.29
1.660 Central Ave Bridge
1.600 746.47 771.86 771.89 772.00 772.00 772.00 771.93 771.99 772.01 772.07 772.10 772.15 0.12 0.29
1.500 744.29 771.86 771.89 772.00 772.00 772.00 771.93 771.99 772.01 772.07 772.10 772.15 0.12 0.29
1.400 OK Highway 10 Bridge
1.300 742.00 771.86 771.89 772.00 772.00 772.00 771.93 771.98 772.01 772.07 772.10 772.14 0.12 0.29
1.000 739.34 771.85 771.88 771.99 771.99 771.99 771.92 771.98 772.00 772.06 772.09 772.14 0.12 0.29
0.700 737.06 771.84 771.88 771.98 771.98 771.98 771.91 771.97 772.00 772.05 772.08 772.13 0.12 0.29
0.300 736.42 771.78 771.81 771.92 771.92 771.92 771.85 771.90 771.93 771.99 772.02 772.06 0.12 0.29
0.041 735.85 771.69 771.73 771.83 771.83 771.84 771.76 771.82 771.85 771.90 771.93 771.98 0.12 0.29
0.000 Downstream end of Tar Creek
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 1of1

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.
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PENSACOLA DAM TABLE D.13
GRAND RIVER DAM AUTHORITY NEOSHO RIVER MAX WSELSs - OCT 2009 (3 YEAR) EVENT
Pensacola Dam Starting Stage Anticipated Extreme,

. - Bed El (ft, PD) Operation | Hypothetical

RiverMile | 'opy | E1.7340 | EI.7420 | EI.7425 | E1.7430 | E1.7435 | El.744.0 | E1.7445 | E1.7450 | €1.7400 | E1. 7530 | EI. 7570 F;?f:zree:fe'f F;?f:zree:fef

Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE
@.pPo) | @.poy | @.eoy | @eoy | Guep)y | Guepy | dueoy | d,eoy | @neoy | @.eoy | ¢t pD) ® ®
152.175 Upstream end of model
152.175 752.29 778.47 778.47 778.47 778.47 778.47 778.47 778.47 778.47 778.47 778.47 778.47 0.00 0.00
151.000 748.53 776.35 776.35 776.35 776.35 776.35 776.35 776.35 776.35 776.35 776.35 776.35 0.00 0.00
150.000 748.47 775.17 775.17 775.17 775.17 775.17 775.17 775.17 775.17 775.17 775.17 775.18 0.00 0.00
149.000 750.14 773.78 773.78 773.78 773.78 773.78 773.78 773.78 773.78 773.78 773.78 773.78 0.00 0.00
148.000 749.29 772.40 772.40 772.40 772.40 772.40 772.40 772.40 772.40 772.40 772.40 772.40 0.00 0.01
147.000 747.76 770.52 770.52 770.52 770.52 770.52 770.52 770.52 770.52 770.52 770.52 770.53 0.00 0.02
145.500 745.12 768.34 768.34 768.34 768.34 768.35 768.35 768.35 768.35 768.35 768.36 768.39 0.00 0.05
145.480 E 60 Road Bridge
145.400 748.01 768.23 768.23 768.23 768.23 768.24 768.24 768.24 768.24 768.24 768.25 768.28 0.00 0.05
144.000 743.43 766.45 766.46 766.46 766.46 766.46 766.46 766.46 766.46 766.47 766.50 766.56 0.01 0.11
143.000 737.95 764.99 765.00 765.01 765.01 765.01 765.01 765.01 765.02 765.03 765.10 765.23 0.01 0.24
142.000 742.91 763.80 763.83 763.83 763.83 763.84 763.85 763.84 763.85 763.87 764.00 764.21 0.02 0.41
141.000 741.01 763.13 763.18 763.18 763.19 763.19 763.20 763.19 763.21 763.25 763.44 763.72 0.03 0.59
140.000 736.33 762.76 762.83 762.83 762.84 762.85 762.86 762.85 762.87 762.92 763.17 763.49 0.04 0.73
139.000 743.99 762.21 762.31 762.31 762.33 762.34 762.35 762.34 762.36 762.44 762.77 763.17 0.05 0.96
138.000 736.48 761.75 761.88 761.88 761.91 761.91 761.93 761.91 761.94 762.04 762.42 762.88 0.06 1.13
137.000 733.33 760.65 760.85 760.84 760.88 760.88 760.90 760.88 760.92 761.05 761.56 762.11 0.07 1.45
135.950 731.18 759.95 760.18 760.18 760.22 760.21 760.24 760.21 760.26 760.41 760.97 761.57 0.08 1.62
135.941 Highway 69 Bridge
135.940 731.21 759.91 760.14 760.14 760.18 760.17 760.20 760.17 760.22 760.37 760.94 761.54 0.08 1.63
135.590 731.77 759.84 760.08 760.07 760.12 760.11 760.13 760.11 760.15 760.31 760.89 761.49 0.08 1.65
135.586 BN RR Bridge
135.580 731.07 759.82 760.05 760.05 760.09 760.08 760.11 760.08 760.13 760.29 760.86 761.46 0.08 1.64
135.470 732.63 759.73 759.97 759.96 760.01 760.00 760.03 760.00 760.05 760.21 760.79 761.40 0.09 1.67
135.460 Highway 125 Bridge
135.440 731.60 759.78 760.01 760.01 760.05 760.04 760.07 760.04 760.09 760.25 760.82 761.43 0.08 1.65
135.000 732.64 759.64 759.89 759.89 759.93 759.92 759.95 759.92 759.97 760.14 760.73 761.36 0.08 1.72
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 10f3

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM TABLE D.13
GRAND RIVER DAM AUTHORITY NEOSHO RIVER MAX WSELs - OCT 2009 (3 YEAR) EVENT
Pensacola Dam Starting Stage Anticipated Extreme,

. - Bed El (ft, PD) Operation | Hypothetical

RiverMile | 'opy | E1.7340 | EI.7420 | EI.7425 | E1.7430 | E1.7435 | El.744.0 | E1.7445 | E1.7450 | €1.7400 | E1. 7530 | EI. 7570 F;?f:zree:fe'f F;?f:zree:fef

Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE (i) (M)
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)
134.610 728.75 759.36 759.63 759.62 759.67 759.65 759.68 759.65 759.71 759.88 760.50 761.14 0.09 1.78
134.599 Abandonded RR Bridge
134.595 728.58 759.17 759.44 759.43 759.49 759.47 759.50 759.47 759.52 759.70 760.33 760.97 0.09 1.80
134.000 727.23 758.52 758.83 758.82 758.88 758.86 758.90 758.86 758.92 759.12 759.82 760.52 0.10 2.00
133.973 Tar Creek
133.900 727.72 758.26 758.59 758.58 758.65 758.62 758.65 758.62 758.68 758.89 759.62 760.33 0.10 2.07
133.800 Interstate 44 Bridge
133.700 728.57 757.97 758.32 758.31 758.38 758.35 758.39 758.35 758.41 758.64 759.41 760.14 0.11 2.17
133.000 727.70 756.70 757.15 757.13 757.22 757.17 757.22 757.17 757.25 757.54 758.46 759.31 0.13 2.61
132.000 727.96 755.29 755.84 755.81 755.94 755.87 755.93 755.86 755.97 756.33 757.46 758.45 0.16 3.16
131.000 726.82 754.10 754.73 754.71 754.85 754.78 754.84 754.77 754.91 755.33 756.65 757.77 0.20 3.66
130.000 723.18 753.64 754.29 754.27 754.41 754.35 754.40 754.34 754.48 754.93 756.34 757.52 0.21 3.87
129.000 719.79 752.93 753.60 753.59 753.76 753.68 753.79 753.68 753.92 754.51 756.04 757.26 0.33 4.33
128.000 719.69 752.65 753.32 753.31 753.48 753.40 753.52 753.42 753.66 754.27 755.85 757.20 0.35 4.54
126.710 715.94 752.11 752.77 752.76 752.94 752.88 753.00 752.91 753.14 753.79 755.48 757.20 0.38 5.09
126.700 S 590 Road Bridge
126.670 715.61 752.09 752.75 752.74 752.92 752.86 752.98 752.89 753.12 753.77 755.46 757.20 0.38 5.11
126.000 720.35 752.05 752.71 752.70 752.89 752.82 752.95 752.85 753.09 753.75 755.44 757.21 0.39 5.16
125.000 717.08 751.74 752.40 752.39 752.58 752.53 752.66 752.57 752.80 753.49 755.24 757.20 0.41 5.46
124.000 715.62 751.56 752.22 752.21 752.40 752.36 752.49 752.41 752.62 753.34 755.13 757.20 0.41 5.64
123.000 713.34 751.32 751.97 751.95 752.16 752.13 752.26 752.19 752.39 753.13 754.98 757.20 0.44 5.88
122.580 711.08 751.23 751.88 751.86 752.07 752.05 752.17 752.11 752.30 753.05 754.91 757.19 0.44 5.96
122.570 Highway 60 Bridge
122.550 709.97 750.96 751.63 751.61 751.83 751.81 751.94 751.87 752.07 752.85 754.77 757.24 0.46 6.28
122.350 Spring River
122.000 710.64 750.51 751.37 751.35 751.75 751.47 751.62 751.51 751.81 752.63 754.62 757.24 0.46 6.73
121.980 709.90 750.30 751.23 751.21 751.70 751.31 751.47 751.34 751.67 752.52 754.52 757.23 0.49 6.93
121.970 BN RR Bridge
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 2 of 3

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM TABLE D.13
GRAND RIVER DAM AUTHORITY NEOSHO RIVER MAX WSELSs - OCT 2009 (3 YEAR) EVENT
Pensacola Dam Starting Stage Anticipated Extreme,

. - Bed El (ft, PD) Operation | Hypothetical

RiverMile | 'opy | E1.7340 | EI.7420 | EI.7425 | E1.7430 | E1.7435 | El.744.0 | E1.7445 | E1.7450 | €1.7400 | E1. 7530 | EI. 7570 F;?f:zree:fe'f F;?f:zree:fef

Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE
@.pPo) | @.eo)y | @.eo)y | @eoy | Guepy | Guepy | dueoy | dneoy | dueoy | @.eoy | ¢t pD) ) )
121.960 710.89 750.20 751.19 751.13 751.67 751.23 751.39 751.24 751.60 752.44 754.36 757.25 0.54 7.05
120.000 717.63 748.31 750.87 751.00 751.39 750.43 750.59 750.63 750.74 752.34 753.94 757.24 0.96 8.93
118.000 720.29 747.87 750.71 750.98 751.25 750.26 750.42 750.46 750.34 752.32 753.74 757.22 0.99 9.35
116.000 725.99 747.69 750.63 750.97 751.18 750.22 750.33 750.37 750.30 752.32 753.67 757.19 0.96 9.50
114.000 718.27 747.48 750.50 750.95 751.06 750.19 750.20 750.23 750.27 752.30 753.60 757.17 0.87 9.69
112.000 714.31 T47.47 750.43 750.94 751.00 750.18 750.17 750.15 750.26 752.29 753.55 757.14 0.85 9.67
110.000 719.24 747.47 750.40 750.94 750.97 750.17 750.17 750.12 750.26 752.29 753.54 757.11 0.85 9.64
108.000 710.68 T47.47 750.36 750.93 750.94 750.17 750.16 750.10 750.25 752.28 753.52 757.09 0.84 9.62
106.000 700.35 747.46 750.35 750.93 750.93 750.17 750.16 750.10 750.25 752.28 753.51 757.06 0.83 9.60
105.350 Elk River
105.000 701.60 747.46 750.35 750.93 750.93 750.17 750.16 750.10 750.25 752.28 753.51 757.06 0.83 9.60
104.000 696.61 747.46 750.34 750.92 750.92 750.17 750.16 750.10 750.25 752.28 753.51 757.05 0.82 9.59
102.000 688.58 747.46 750.33 750.92 750.91 750.16 750.16 750.10 750.25 752.28 753.51 757.02 0.82 9.56
101.750 685.91 747.46 750.33 750.92 750.91 750.16 750.16 750.10 750.24 752.27 753.51 757.02 0.82 9.56
101.730 Highway 59 (Sailboat Bridge)
101.710 682.31 747.46 750.33 750.91 750.91 750.16 750.15 750.10 750.24 752.27 753.50 757.02 0.81 9.56
100.000 702.62 747.46 750.32 750.91 750.90 750.16 750.15 750.10 750.24 752.27 753.50 757.00 0.81 9.54
90.000 681.52 747.46 750.32 750.91 750.90 750.16 750.15 750.10 750.24 752.27 753.50 757.00 0.81 9.54
80.000 657.03 747.46 750.32 750.91 750.90 750.16 750.15 750.10 750.24 752.27 753.50 757.00 0.81 9.54
78.000 653.11 747.46 750.32 750.91 750.90 750.16 750.15 750.10 750.24 752.27 753.50 757.00 0.81 9.54
77.000 Pensacola Dam
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 30f3

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM TABLE D.14
GRAND RIVER DAM AUTHORITY SPRING RIVER MAX WSELs - OCT 2009 (3 YEAR) EVENT
Pensacola Dam Starting Stage Anticipated Extreme,
(ft, PD) Operation | Hypothetical
River Mile Bed El. Range WSE | Range WSE
(ft, PD) El. 734.0 El. 742.0 | El. 7425 El. 743.0 | El. 7435 El. 744.0 | El. 7445 El. 745.0 | El. 749.0 El. 753.0 El. 757.0 Difference® | Difference?
Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE () ()
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)
21.000 Upstream end of model
21.000 762.67 790.77 790.77 790.77 790.77 790.77 790.77 790.77 790.77 790.77 790.77 790.77 0.00 0.00
20.000 760.13 788.92 788.92 788.92 788.92 788.92 788.92 788.92 788.92 788.92 788.92 788.92 0.00 0.00
19.000 759.04 785.68 785.68 785.68 785.68 785.68 785.68 785.68 785.68 785.68 785.68 785.68 0.00 0.00
18.000 753.18 782.60 782.60 782.60 782.60 782.60 782.60 782.60 782.60 782.60 782.60 782.60 0.00 0.00
17.000 750.54 780.53 780.53 780.53 780.53 780.53 780.53 780.53 780.53 780.53 780.53 780.54 0.00 0.01
16.000 749.28 778.12 778.12 778.12 778.12 778.12 778.12 778.12 778.12 778.12 778.12 778.13 0.00 0.01
15.000 746.37 775.15 775.15 775.15 775.15 775.15 775.15 775.15 775.15 775.15 775.16 775.18 0.00 0.02
14.170 741.32 772.80 772.81 772.81 772.81 772.81 772.81 772.81 772.81 772.81 772.82 772.84 0.00 0.04
14.160 E 57 Road
14.120 744.21 773.22 773.22 773.22 773.22 773.22 773.22 773.22 773.22 773.22 773.23 773.25 0.00 0.03
13.510 744.59 772.08 772.08 772.08 772.08 772.08 772.08 772.08 772.08 772.08 772.09 772.12 0.00 0.04
13.500 Interstate 44 Bridge
13.450 745.52 771.61 771.61 771.61 771.61 771.61 771.61 771.61 771.61 771.61 771.63 771.66 0.00 0.05
12.000 742.72 767.89 767.89 767.89 767.89 767.89 767.89 767.89 767.89 767.90 767.93 767.99 0.00 0.10
11.000 742.23 765.97 765.98 765.98 765.98 765.98 765.98 765.99 765.99 765.99 766.04 766.16 0.01 0.19
10.000 737.62 764.45 764.46 764.46 764.46 764.46 764.47 764.47 764.47 764.48 764.56 764.75 0.01 0.30
9.000 733.92 762.26 762.28 762.28 762.28 762.29 762.30 762.30 762.31 762.32 762.46 762.79 0.03 0.54
8.020 733.14 760.73 760.75 760.76 760.76 760.78 760.78 760.79 760.80 760.82 761.04 761.55 0.05 0.82
8.010 OK Highway 10 Bridge
7.970 731.28 759.41 759.44 759.45 759.45 759.47 759.49 759.49 759.50 759.53 759.80 760.43 0.06 1.02
7.000 730.33 756.98 757.04 757.06 757.06 757.12 757.15 757.16 757.17 757.23 757.74 758.81 0.12 1.83
6.000 727.95 755.40 755.50 755.52 755.52 755.63 755.68 755.69 755.70 755.80 756.60 758.01 0.20 2.61
5.000 722.10 754.09 754.24 754.27 754.28 754.45 754.51 754.51 754.54 754.69 755.78 757.42 0.29 3.34
4.000 720.00 753.26 753.46 753.50 753.51 753.71 753.79 753.79 753.83 754.03 755.44 757.25 0.37 3.99
3.000 723.22 752.50 752.76 752.81 752.82 753.05 753.14 753.13 753.19 753,51 755.23 757.25 0.43 4.76
2.000 723.73 751.87 752.22 752.28 752.32 752.54 752.64 752.62 752.71 753.26 755.08 757.25 0.49 5.38
1.000 728.44 751.40 751.91 751.91 752.10 752.17 752.29 752.24 752.39 753.09 754.96 757.25 0.48 5.85
0.580 716.17 750.97 751.70 751.68 751.90 751.84 751.97 751.89 752.13 752.91 754.83 757.24 0.45 6.27
0.570 Highway 60 Bridge
0.560 713.76 750.92 751.66 751.65 751.88 751.80 751.93 751.84 752.10 752.88 754.80 757.24 0.45 6.32
0.460 715.35 750.95 751.69 751.67 751.89 751.83 751.96 751.88 752.12 752.90 754.82 757.24 0.45 6.29
0.000 Downstream end of Spring River
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 1of1

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM TABLE D.15
GRAND RIVER DAM AUTHORITY ELK RIVER MAX WSELs - OCT 2009 (3 YEAR) EVENT
Pensacola Dam Starting Stage Anticipated Extreme,
(ft, PD) Operation | Hypothetical
River Mile Bed El. Range WSE | Range WSE
(ft, PD) El. 734.0 El. 742.0 | El. 7425 El. 743.0 | El. 7435 El. 744.0 | El. 7445 El. 745.0 | El. 749.0 El. 753.0 El. 757.0 Difference® | Difference?
Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE () ()
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)
19.590 Upstream end of model
19.590 771.15 793.77 793.77 793.77 793.77 793.77 793.77 793.77 793.77 793.77 793.77 793.77 0.00 0.00
19.000 767.51 791.13 791.13 791.13 791.13 791.13 791.13 791.13 791.13 791.13 791.13 791.13 0.00 0.00
18.000 765.41 787.17 787.17 787.17 787.17 787.17 787.17 787.17 787.17 787.17 787.17 787.17 0.00 0.00
17.000 762.53 783.91 783.91 783.91 783.91 783.91 783.91 783.91 783.91 783.91 783.91 783.91 0.00 0.00
16.000 756.63 779.22 779.22 779.22 779.22 779.22 779.22 779.22 779.22 779.22 779.22 779.22 0.00 0.00
15.000 754.26 775.00 775.00 775.00 775.00 775.00 775.00 775.00 775.00 775.00 775.00 775.00 0.00 0.00
14.240 750.52 771.70 771.70 771.70 771.70 771.70 771.70 771.70 771.70 771.70 771.70 771.70 0.00 0.00
14.220 Highway 43 Bridge
14.200 750.12 771.20 771.20 771.20 771.20 771.20 771.20 771.20 771.20 771.20 771.20 771.20 0.00 0.00
14.000 747.07 770.02 770.02 770.02 770.02 770.02 770.02 770.02 770.02 770.02 770.02 770.02 0.00 0.00
13.000 745.41 764.84 764.84 764.84 764.84 764.84 764.84 764.84 764.84 764.84 764.84 764.85 0.00 0.01
12.000 741.15 761.15 761.15 761.15 761.15 761.15 761.15 761.15 761.15 761.15 761.17 761.22 0.00 0.07
11.910 OK/MO State Line
11.000 741.93 755.16 755.17 755.17 755.17 755.17 755.17 755.18 755.18 755.21 755.44 757.14 0.01 1.98
10.000 734.62 750.86 750.88 751.07 751.09 750.89 750.91 750.93 750.96 752.30 753.53 757.13 0.21 6.27
9.000 734.66 747.82 750.40 750.95 750.97 750.18 750.17 750.11 750.26 752.30 753.52 757.13 0.86 9.31
8.000 724.21 747.47 750.39 750.95 750.97 750.17 750.17 750.11 750.26 752.29 753.52 757.12 0.86 9.65
7.000 728.21 747.47 750.38 750.94 750.96 750.17 750.17 750.11 750.26 752.29 753.52 757.11 0.85 9.64
6.000 727.13 747.47 750.38 750.94 750.96 750.17 750.17 750.11 750.26 752.29 753.52 757.11 0.85 9.64
5.000 721.05 747.47 750.37 750.94 750.95 750.17 750.16 750.11 750.26 752.29 753.52 757.10 0.84 9.63
4.700 716.13 747.47 750.37 750.94 750.95 750.17 750.16 750.11 750.26 752.29 753.52 757.10 0.84 9.63
4.670 OK Highway 10 Bridge
4.640 715.21 747.47 750.37 750.94 750.95 750.17 750.16 750.11 750.25 752.29 753.52 757.10 0.84 9.63
4.000 716.61 747.47 750.37 750.94 750.94 750.17 750.16 750.11 750.25 752.29 753.52 757.09 0.83 9.62
3.000 714.74 747.46 750.36 750.93 750.94 750.17 750.16 750.10 750.25 752.28 753.52 757.08 0.84 9.62
2.000 709.09 747.46 750.36 750.93 750.94 750.17 750.16 750.10 750.25 752.28 753.52 757.08 0.84 9.62
1.000 705.82 747.46 750.35 750.93 750.93 750.17 750.16 750.10 750.25 752.28 753.51 757.07 0.83 9.61
0.320 706.36 747.46 750.35 750.93 750.93 750.17 750.16 750.10 750.25 752.28 753.51 757.06 0.83 9.60
0.000 Downstream end of Elk River
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 1of1

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM

GRAND RIVER DAM AUTHORITY

TABLE D.16

TAR CREEK MAX WSELSs - OCT 2009 (3 YEAR) EVENT

Pensacola Dam Starting Stage Anticipated Extreme,
(ft, PD) Operation | Hypothetical
River Mile Bed El. Range WSE | Range WSE
(ft, PD) El. 734.0 El. 742.0 | El. 7425 El. 743.0 | EIl. 7435 El. 7440 | El. 7445 El. 745.0 | EIl. 749.0 El. 753.0 El. 757.0 Difference® | Difference?
Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE () ()
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)
4.152 Upstream end of model
4.152 762.17 775.04 775.04 775.04 775.04 775.04 775.04 775.04 775.04 775.04 775.04 775.04 0.00 0.00
3.900 760.10 774.11 774.11 774.11 774.11 774.11 774.11 774.11 774.11 774.11 774.11 774.11 0.00 0.00
3.840 22nd Ave Bridge
3.800 762.30 772.86 772.86 772.86 772.86 772.86 772.86 772.86 772.86 772.86 772.86 772.86 0.00 0.00
3.300 759.46 770.57 770.57 770.57 770.57 770.57 770.57 770.57 770.57 770.57 770.57 770.57 0.00 0.00
2.800 756.73 766.52 766.52 766.52 766.52 766.52 766.52 766.52 766.52 766.52 766.53 766.53 0.00 0.00
2.710 BN RR Bridge
2.700 755.72 765.50 765.50 765.50 765.50 765.50 765.50 765.50 765.50 765.50 765.50 765.50 0.00 0.01
2.500 754.95 764.13 764.13 764.13 764.13 764.13 764.13 764.13 764.13 764.13 764.13 764.14 0.00 0.01
2.300 754.15 762.23 762.23 762.23 762.23 762.23 762.23 762.23 762.23 762.23 762.24 762.29 0.00 0.07
2.200 Rockdale Blvd Bridge
2.100 751.51 759.49 759.50 759.50 759.50 759.50 759.50 759.51 759.51 759.54 759.74 760.43 0.01 0.94
1.900 750.02 758.40 758.72 758.71 758.77 758.75 758.78 758.75 758.81 759.01 759.73 760.43 0.10 2.03
1.700 749.58 758.40 758.72 758.71 758.77 758.75 758.78 758.75 758.81 759.01 759.73 760.43 0.10 2.03
1.660 Central Ave Bridge
1.600 746.47 758.40 758.72 758.71 758.77 758.75 758.78 758.75 758.81 759.01 759.73 760.43 0.10 2.03
1.500 744.29 758.40 758.72 758.71 758.77 758.75 758.78 758.75 758.81 759.01 759.73 760.43 0.10 2.03
1.400 OK Highway 10 Bridge
1.300 742.00 758.40 758.72 758.71 758.77 758.75 758.78 758.75 758.81 759.01 759.73 760.43 0.10 2.03
1.000 739.34 758.40 758.72 758.71 758.77 758.75 758.78 758.75 758.81 759.01 759.73 760.43 0.10 2.03
0.700 737.06 758.40 758.72 758.71 758.77 758.75 758.78 758.75 758.81 759.01 759.73 760.43 0.10 2.03
0.300 736.42 758.41 758.73 758.72 758.78 758.75 758.79 758.75 758.81 759.02 759.74 760.44 0.10 2.03
0.041 735.85 758.39 758.71 758.70 758.77 758.74 758.78 758.74 758.80 759.01 759.72 760.42 0.10 2.03
0.000 Downstream end of Tar Creek
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 1of1

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.
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PENSACOLA DAM TABLE D.17
GRAND RIVER DAM AUTHORITY NEOSHO RIVER MAX WSELSs - DEC 2015 (15 YEAR) EVENT
Pensacola Dam Starting Stage Anticipated Extreme,

. - Bed El (ft, PD) Operation | Hypothetical

RiverMile | 'opy | E1.7340 | EI.7420 | EI.7425 | E1.7430 | E1.7435 | El.744.0 | E1.7445 | E1.7450 | €1.7400 | E1. 7530 | EI. 7570 F;?f:zree:fe'f F;?f:zree:fef

Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE
@.pPo) | @.poy | @.eoy | @eoy | Guep)y | Guepy | dueoy | d,eoy | @neoy | @.eoy | ¢t pD) ® ®
152.175 Upstream end of model
152.175 752.29 778.38 778.38 778.38 778.38 778.38 778.38 778.38 778.38 778.38 778.38 778.38 0.00 0.00
151.000 748.53 776.27 776.27 776.27 776.27 776.27 776.27 776.27 776.27 776.27 776.27 776.27 0.00 0.00
150.000 748.47 775.15 775.15 775.15 775.15 775.15 775.15 775.15 775.15 775.15 775.15 775.15 0.00 0.00
149.000 750.14 773.76 773.76 773.76 773.76 773.76 773.76 773.76 773.76 773.76 773.76 773.76 0.00 0.00
148.000 749.29 772.37 772.37 772.37 772.37 772.37 772.37 772.37 772.37 772.37 772.37 772.38 0.00 0.01
147.000 747.76 770.49 770.50 770.50 770.50 770.50 770.50 770.50 770.50 770.50 770.51 770.53 0.00 0.03
145.500 745.12 768.33 768.34 768.34 768.34 768.34 768.34 768.34 768.34 768.36 768.37 768.43 0.00 0.10
145.480 E 60 Road Bridge
145.400 748.01 768.22 768.23 768.23 768.23 768.23 768.23 768.23 768.23 768.25 768.26 768.32 0.00 0.10
144.000 743.43 766.48 766.51 766.51 766.51 766.51 766.51 766.51 766.52 766.57 766.60 766.73 0.01 0.25
143.000 737.95 765.14 765.23 765.23 765.23 765.23 765.23 765.24 765.25 765.37 765.41 765.64 0.03 0.50
142.000 742.91 764.13 764.31 764.31 764.31 764.31 764.31 764.33 764.34 764.51 764.56 764.87 0.04 0.74
141.000 741.01 763.63 763.91 763.92 763.92 763.91 763.91 763.93 763.95 764.13 764.20 764.54 0.04 0.91
140.000 736.33 763.40 763.75 763.75 763.75 763.75 763.75 763.77 763.79 763.98 764.05 764.42 0.04 1.02
139.000 743.99 763.08 763.52 763.53 763.52 763.52 763.52 763.54 763.56 763.77 763.84 764.25 0.04 1.17
138.000 736.48 762.79 763.31 763.32 763.31 763.31 763.31 763.33 763.35 763.56 763.64 764.07 0.04 1.28
137.000 733.33 762.04 762.74 762.75 762.75 762.75 762.75 762.76 762.79 762.99 763.07 763.53 0.04 1.50
135.950 731.18 761.52 762.34 762.35 762.35 762.34 762.34 762.36 762.38 762.58 762.66 763.12 0.04 1.60
135.941 Highway 69 Bridge
135.940 731.21 761.49 762.32 762.33 762.32 762.32 762.32 762.34 762.36 762.56 762.63 763.10 0.04 1.61
135.590 731.77 761.44 762.28 762.29 762.28 762.28 762.28 762.30 762.32 762.52 762.59 763.06 0.04 1.62
135.586 BN RR Bridge
135.580 731.07 761.42 762.26 762.26 762.26 762.26 762.26 762.28 762.30 762.49 762.57 763.04 0.04 1.62
135.470 732.63 761.36 762.21 762.22 762.22 762.22 762.22 762.23 762.26 762.45 762.52 763.00 0.05 1.64
135.460 Highway 125 Bridge
135.440 731.60 761.39 762.24 762.25 762.25 762.24 762.24 762.26 762.28 762.48 762.55 763.03 0.04 1.64
135.000 732.64 761.32 762.19 762.20 762.20 762.20 762.20 762.21 762.24 762.43 762.51 762.98 0.05 1.66
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 10f3

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM TABLE D.17
GRAND RIVER DAM AUTHORITY NEOSHO RIVER MAX WSELs - DEC 2015 (15 YEAR) EVENT
Pensacola Dam Starting Stage Anticipated Extreme,

. - Bed El (ft, PD) Operation | Hypothetical

RiverMile | 'opy | E1.7340 | EI.7420 | EI.7425 | E1.7430 | E1.7435 | El.744.0 | E1.7445 | E1.7450 | €1.7400 | E1. 7530 | EI. 7570 F;?f:zree:fe'f F;?f:zree:fef

Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE (i) (M)
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)
134.610 728.75 761.12 762.03 762.03 762.03 762.03 762.03 762.05 762.07 762.26 762.33 762.81 0.04 1.69
134.599 Abandonded RR Bridge
134.595 728.58 760.96 761.91 761.91 761.91 761.91 761.91 761.93 761.95 762.13 762.20 762.68 0.04 1.72
134.000 727.23 760.55 761.59 761.60 761.59 761.59 761.59 761.61 761.63 761.80 761.87 762.37 0.04 1.82
133.973 Tar Creek
133.900 727.72 760.37 761.45 761.46 761.46 761.45 761.45 761.48 761.49 761.66 761.73 762.23 0.04 1.86
133.800 Interstate 44 Bridge
133.700 728.57 760.20 761.32 761.33 761.33 761.33 761.33 761.35 761.36 761.52 761.59 762.10 0.04 1.90
133.000 727.70 759.44 760.77 760.77 760.77 760.77 760.77 760.79 760.80 760.94 761.01 761.56 0.03 2.12
132.000 727.96 758.64 760.20 760.20 760.20 760.20 760.20 760.21 760.23 760.34 760.40 761.01 0.03 2.37
131.000 726.82 758.01 759.76 759.76 759.76 759.76 759.76 759.77 759.78 759.87 759.93 760.63 0.02 2.62
130.000 723.18 757.78 759.61 759.61 759.61 759.61 759.61 759.61 759.62 759.70 759.76 760.45 0.01 2.67
129.000 719.79 757.54 759.46 759.46 759.46 759.46 759.46 759.46 759.48 759.54 759.60 760.30 0.02 2.77
128.000 719.69 757.40 759.38 759.38 759.38 759.38 759.38 759.38 759.39 759.44 759.49 760.23 0.02 2.82
126.710 715.94 757.13 759.22 759.22 759.22 759.22 759.22 759.22 759.23 759.25 759.31 760.07 0.01 2.94
126.700 S 590 Road Bridge
126.670 715.61 757.12 759.20 759.20 759.20 759.20 759.20 759.20 759.21 759.23 759.28 760.06 0.01 2.94
126.000 720.35 757.10 759.18 759.17 759.17 759.17 759.17 759.17 759.18 759.21 759.27 760.03 0.01 2.94
125.000 717.08 756.94 759.09 759.08 759.08 759.08 759.08 759.08 759.09 759.09 759.16 759.94 0.01 3.00
124.000 715.62 756.86 759.04 759.04 759.04 759.04 759.04 759.04 759.05 759.04 759.11 759.90 0.01 3.04
123.000 713.34 756.76 758.97 758.97 758.97 758.97 758.97 758.97 758.98 758.95 759.00 759.82 0.01 3.07
122.580 711.08 756.69 758.93 758.93 758.93 758.93 758.93 758.93 758.94 758.90 758.95 759.78 0.01 3.09
122.570 Highway 60 Bridge
122.550 709.97 756.62 758.92 758.92 758.92 758.92 758.92 758.92 758.93 758.89 758.94 759.77 0.01 3.15
122.350 Spring River
122.000 710.64 756.04 758.41 758.41 758.41 758.41 758.41 758.41 758.42 758.41 758.44 759.17 0.01 3.13
121.980 709.90 755.77 758.18 758.18 758.18 758.18 758.18 758.18 758.19 758.19 758.23 758.92 0.01 3.15
121.970 BN RR Bridge
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 2 of 3

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM TABLE D.17
GRAND RIVER DAM AUTHORITY NEOSHO RIVER MAX WSELSs - DEC 2015 (15 YEAR) EVENT
Pensacola Dam Starting Stage Anticipated Extreme,

. - Bed El (ft, PD) Operation | Hypothetical

RiverMile | 'opy | E1.7340 | EI.7420 | EI.7425 | E1.7430 | E1.7435 | El.744.0 | E1.7445 | E1.7450 | €1.7400 | E1. 7530 | EI. 7570 F;?f:zree:fe'f F;?f:zree:fef

Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE
@.pPo) | @.eo)y | @.eo)y | @eoy | Guepy | Guepy | dueoy | dneoy | dueoy | @.eoy | ¢t pD) ) )
121.960 710.89 755.07 757.25 757.26 757.25 757.25 757.25 757.26 757.26 757.26 757.25 757.53 0.01 2.46
120.000 717.63 754.72 756.52 756.52 756.52 756.52 756.52 756.53 756.53 756.57 756.59 757.23 0.01 2.51
118.000 720.29 754.54 756.01 756.01 756.01 756.01 756.01 756.01 756.02 756.06 756.07 757.21 0.01 2.67
116.000 725.99 754.53 755.76 755.77 755.76 755.76 755.76 755.77 755.76 755.80 755.81 757.19 0.01 2.66
114.000 718.27 754.52 755.34 755.35 755.35 755.35 755.34 755.36 755.39 755.38 755.39 757.17 0.05 2.64
112.000 714.31 754.52 755.15 755.16 755.16 755.16 755.16 755.19 755.20 755.17 755.17 757.14 0.05 2.62
110.000 719.24 754.52 755.06 755.08 755.08 755.07 755.07 755.10 755.09 755.06 755.06 757.11 0.04 2.59
108.000 710.68 754.52 754.97 754.98 754.98 754.98 754.98 754.97 754.95 754.92 754.92 757.09 0.03 2.57
106.000 700.35 754.52 754.95 754.94 754.95 754.95 754.95 754.94 754.93 754.90 754.90 757.06 0.02 2.54
105.350 Elk River
105.000 701.60 754.52 754.94 754.94 754.94 754.94 754.94 754.94 754.93 754.90 754.90 757.06 0.02 2.54
104.000 696.61 754.52 754.93 754.92 754.92 754.92 754.92 754.92 754.92 754.89 754.89 757.05 0.01 2.53
102.000 688.58 754.51 754.88 754.88 754.88 754.88 754.88 754.88 754.88 754.87 754.87 757.02 0.00 251
101.750 685.91 754.51 754.87 754.87 754.87 754.87 754.87 754.87 754.87 754.86 754.86 757.02 0.00 251
101.730 Highway 59 (Sailboat Bridge)
101.710 682.31 754.51 754.86 754.86 754.86 754.86 754.86 754.86 754.86 754.84 754.84 757.02 0.00 251
100.000 702.62 754.51 754.84 754.84 754.84 754.84 754.84 754.84 754.84 754.84 754.84 757.00 0.00 2.49
90.000 681.52 754.51 754.83 754.83 754.83 754.83 754.83 754.83 754.83 754.83 754.83 757.00 0.00 2.49
80.000 657.03 754.51 754.82 754.82 754.82 754.82 754.82 754.82 754.82 754.82 754.82 757.00 0.00 2.49
78.000 653.11 754.51 754.82 754.82 754.82 754.82 754.82 754.82 754.82 754.82 754.82 757.00 0.00 2.49
77.000 Pensacola Dam
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 30f3

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM TABLE D.18
GRAND RIVER DAM AUTHORITY SPRING RIVER MAX WSELs - DEC 2015 (15 YEAR) EVENT
Pensacola Dam Starting Stage Anticipated Extreme,
Bed El (ft, PD) Operation | Hypothetical
River Mile | ppy | E1.734.0 | EI.7420 | E1.7425 | E1.743.0 | E1.7435 | E1.744.0 | E1.7445 | E1.7450 | E1.7490 | EI.753.0 | EI.757.0 Range Ws'f Range WSE
Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE D'ﬁe(;f)”ce D'ﬁe(;f)”ce
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)
21.000 Upstream end of model
21.000 762.67 800.70 800.69 800.69 800.69 800.69 800.69 800.69 800.69 800.69 800.68 800.66 0.00 0.04
20.000 760.13 799.50 799.50 799.50 799.50 799.50 799.50 799.50 799.50 799.50 799.50 799.51 0.00 0.01
19.000 759.04 797.69 797.69 797.69 797.69 797.69 797.69 797.69 797.69 797.69 797.69 797.69 0.00 0.00
18.000 753.18 795.45 795.45 795.45 795.45 795.45 795.45 795.45 795.45 795.45 795.45 795.45 0.00 0.00
17.000 750.54 793.52 793.52 793.52 793.52 793.52 793.52 793.52 793.52 793.51 793.51 793.51 0.00 0.01
16.000 749.28 790.74 790.74 790.74 790.74 790.74 790.74 790.74 790.74 790.74 790.74 790.74 0.00 0.00
15.000 746.37 788.26 788.26 788.26 788.26 788.26 788.26 788.26 788.26 788.26 788.26 788.26 0.00 0.00
14.170 741.32 785.82 785.82 785.82 785.82 785.82 785.82 785.82 785.82 785.82 785.82 785.82 0.00 0.00
14.160 E 57 Road
14.120 744.21 784.98 784.97 784.97 784.97 784.97 784.97 784.97 784.97 784.96 784.95 784.95 0.00 0.03
13.510 744.59 783.35 783.33 783.32 783.32 783.32 783.32 783.32 783.32 783.29 783.27 783.19 0.01 0.16
13.500 Interstate 44 Bridge
13.450 745.52 782.65 782.64 782.64 782.63 782.64 782.64 782.64 782.63 782.57 782.56 782.46 0.01 0.19
12.000 742.72 777.95 777.94 777.94 777.94 777.94 777.94 777.94 777.93 777.91 777.90 777.84 0.01 0.11
11.000 742.23 776.26 776.26 776.26 776.26 776.26 776.26 776.26 776.26 776.25 776.25 776.24 0.00 0.02
10.000 737.62 775.15 775.15 775.15 775.15 775.15 775.15 775.15 775.15 775.15 775.15 775.14 0.00 0.00
9.000 733.92 773.56 773.56 773.56 773.56 773.56 773.56 773.56 773.56 773.55 773.54 773.53 0.00 0.02
8.020 733.14 772.72 772.72 772.72 772.72 772.72 772.72 772.72 772.72 772.87 772.87 772.87 0.00 0.15
8.010 OK Highway 10 Bridge
7.970 731.28 767.78 767.85 767.86 767.86 767.85 767.85 767.87 767.89 768.05 768.09 768.36 0.04 0.58
7.000 730.33 765.08 765.23 765.24 765.24 765.23 765.23 765.26 765.30 765.58 765.66 766.09 0.07 1.02
6.000 727.95 763.48 763.70 763.72 763.71 763.71 763.71 763.75 763.81 764.18 764.27 764.83 0.10 1.36
5.000 722.10 761.95 762.29 762.31 762.30 762.30 762.30 762.35 762.41 762.88 763.00 763.68 0.12 1.73
4.000 720.00 760.88 761.34 761.37 761.36 761.35 761.35 761.41 761.48 762.01 762.15 762.92 0.13 2.03
3.000 723.22 759.52 760.33 760.34 760.33 760.33 760.33 760.34 760.35 760.92 761.06 761.93 0.02 2.42
2.000 723.73 758.53 759.86 759.87 759.86 759.86 759.86 759.87 759.88 760.19 760.35 761.27 0.02 2.74
1.000 728.44 757.63 759.45 759.45 759.45 759.45 759.45 759.45 759.46 759.61 759.76 760.64 0.01 3.01
0.580 716.17 756.47 758.73 758.72 758.72 758.72 758.72 758.72 758.73 758.73 758.74 759.55 0.01 3.08
0.570 Highway 60 Bridge
0.560 713.76 756.34 758.58 758.58 758.58 758.58 758.58 758.59 758.59 758.61 758.60 759.33 0.01 2.99
0.460 715.35 756.51 758.79 758.78 758.78 758.78 758.78 758.78 758.79 758.79 758.81 759.61 0.01 3.10
0.000 Downstream end of Spring River
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 1of1

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM TABLE D.19
GRAND RIVER DAM AUTHORITY ELK RIVER MAX WSELSs - DEC 2015 (15 YEAR) EVENT
Pensacola Dam Starting Stage Anticipated Extreme,
(ft, PD) Operation | Hypothetical
River Mile Bed El. Range WSE | Range WSE
(ft, PD) El. 734.0 El. 742.0 | El. 7425 El. 743.0 | El. 7435 El. 744.0 | El. 7445 El. 745.0 | El. 749.0 El. 753.0 El. 757.0 Difference® | Difference?
Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE () ()
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)
19.590 Upstream end of model
19.590 771.15 800.12 800.12 800.12 800.12 800.12 800.12 800.12 800.12 800.12 800.12 800.12 0.00 0.00
19.000 767.51 797.92 797.92 797.92 797.92 797.92 797.92 797.92 797.92 797.92 797.92 797.92 0.00 0.00
18.000 765.41 794.01 794.01 794.01 794.01 794.01 794.01 794.01 794.01 794.01 794.01 794.01 0.00 0.00
17.000 762.53 790.87 790.87 790.87 790.87 790.87 790.87 790.87 790.87 790.87 790.87 790.87 0.00 0.00
16.000 756.63 786.22 786.22 786.22 786.22 786.22 786.22 786.22 786.22 786.22 786.22 786.22 0.00 0.00
15.000 754.26 782.38 782.38 782.38 782.38 782.38 782.38 782.38 782.38 782.38 782.38 782.38 0.00 0.00
14.240 750.52 779.28 779.28 779.28 779.28 779.28 779.28 779.28 779.28 779.28 779.28 779.28 0.00 0.00
14.220 Highway 43 Bridge
14.200 750.12 776.85 776.85 776.85 776.85 776.85 776.85 776.85 776.85 776.85 776.85 776.85 0.00 0.00
14.000 747.07 775.82 775.82 775.82 775.82 775.82 775.82 775.82 775.82 775.82 775.82 775.82 0.00 0.00
13.000 745.41 769.73 769.73 769.73 769.73 769.73 769.73 769.73 769.73 769.73 769.73 769.74 0.00 0.01
12.000 741.15 765.85 765.86 765.86 765.86 765.86 765.86 765.86 765.86 765.86 765.86 765.89 0.00 0.04
11.910 OK/MO State Line
11.000 741.93 760.17 760.18 760.18 760.18 760.18 760.18 760.18 760.18 760.23 760.30 760.62 0.00 0.45
10.000 734.62 756.33 756.38 756.38 756.38 756.38 756.38 756.39 756.41 756.61 756.84 757.78 0.03 1.45
9.000 734.66 754.53 755.08 755.06 755.07 755.06 755.06 755.02 755.07 754.98 754.97 757.12 0.06 2.59
8.000 724.21 754.53 755.05 755.04 755.05 755.04 755.04 755.00 755.04 754.96 754.95 757.11 0.05 2.58
7.000 728.21 754.53 755.04 755.03 755.03 755.03 755.03 755.00 755.02 754.95 754.94 757.11 0.04 2.58
6.000 727.13 754.53 755.04 755.02 755.03 755.03 755.03 754.99 755.01 754.95 754.94 757.10 0.05 2.57
5.000 721.05 754.53 755.02 755.01 755.02 755.01 755.01 754.99 754.99 754.94 754.93 757.10 0.03 2.57
4.700 716.13 754.52 755.01 755.00 755.01 755.01 755.01 754.98 754.98 754.93 754.93 757.09 0.03 2.57
4.670 OK Highway 10 Bridge
4.640 715.21 754.52 755.01 755.00 755.01 755.01 755.01 754.98 754.98 754.93 754.92 757.09 0.03 2.57
4.000 716.61 754.52 755.00 754.99 755.00 755.00 755.00 754.98 754.97 754.93 754.92 757.09 0.03 2.57
3.000 714.74 754.52 754.99 754.98 754.99 754.98 754.98 754.97 754.96 754.92 754.91 757.08 0.03 2.56
2.000 709.09 754.52 754.98 754.97 754.97 754.97 754.97 754.96 754.95 754.91 754.91 757.07 0.03 2.55
1.000 705.82 754.52 754.96 754.95 754.96 754.96 754.96 754.95 754.94 754.91 754.90 757.07 0.02 2.55
0.320 706.36 754.52 754.95 754.94 754.95 754.95 754.95 754.94 754.93 754.90 754.90 757.06 0.02 2.54
0.000 Downstream end of Elk River
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 1of1

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM TABLE D.20
GRAND RIVER DAM AUTHORITY TAR CREEK MAX WSELSs - DEC 2015 (15 YEAR) EVENT
Pensacola Dam Starting Stage Anticipated Extreme,
(ft, PD) Operation | Hypothetical
River Mile Bed El. Range WSE | Range WSE
(ft, PD) El. 734.0 El. 742.0 | El. 7425 El. 743.0 | EIl. 7435 El. 7440 | El. 7445 El. 745.0 | EIl. 749.0 El. 753.0 El. 757.0 Difference® | Difference?
Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE () ()
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)
4.152 Upstream end of model
4.152 762.17 775.09 775.09 775.09 775.09 775.09 775.09 775.09 775.09 775.09 775.09 775.09 0.00 0.00
3.900 760.10 774.16 774.16 774.16 774.16 774.16 774.16 774.16 774.16 774.16 774.16 774.16 0.00 0.00
3.840 22nd Ave Bridge
3.800 762.30 772.90 772.90 772.90 772.90 772.90 772.90 772.90 772.90 772.90 772.90 772.90 0.00 0.00
3.300 759.46 770.62 770.62 770.62 770.62 770.62 770.62 770.62 770.62 770.62 770.62 770.62 0.00 0.00
2.800 756.73 766.58 766.58 766.58 766.58 766.58 766.58 766.58 766.58 766.58 766.59 766.59 0.00 0.00
2.710 BN RR Bridge
2.700 755.72 765.54 765.54 765.54 765.54 765.54 765.54 765.54 765.54 765.54 765.54 765.54 0.00 0.01
2.500 754.95 764.16 764.16 764.16 764.16 764.16 764.16 764.16 764.16 764.16 764.17 764.18 0.00 0.02
2.300 754.15 762.23 762.24 762.24 762.24 762.24 762.24 762.24 762.24 762.25 762.33 762.45 0.00 0.22
2.200 Rockdale Blvd Bridge
2.100 751.51 760.47 761.53 761.54 761.53 761.53 761.53 761.55 761.57 761.74 761.81 762.31 0.04 1.84
1.900 750.02 760.47 761.53 761.54 761.53 761.53 761.53 761.55 761.57 761.74 761.81 762.31 0.04 1.84
1.700 749.58 760.47 761.53 761.53 761.53 761.53 761.53 761.55 761.57 761.74 761.81 762.31 0.04 1.84
1.660 Central Ave Bridge
1.600 746.47 760.47 761.53 761.53 761.53 761.53 761.53 761.55 761.57 761.74 761.81 762.31 0.04 1.84
1.500 744.29 760.47 761.53 761.53 761.53 761.53 761.53 761.55 761.57 761.74 761.81 762.31 0.04 1.84
1.400 OK Highway 10 Bridge
1.300 742.00 760.47 761.53 761.53 761.53 761.53 761.53 761.55 761.57 761.74 761.81 762.31 0.04 1.84
1.000 739.34 760.47 761.53 761.53 761.53 761.53 761.53 761.55 761.57 761.74 761.81 762.31 0.04 1.84
0.700 737.06 760.47 761.53 761.53 761.53 761.53 761.53 761.55 761.57 761.74 761.81 762.31 0.04 1.84
0.300 736.42 760.47 761.53 761.54 761.53 761.53 761.53 761.55 761.57 761.74 761.81 762.31 0.04 1.84
0.041 735.85 760.46 761.52 761.53 761.53 761.52 761.52 761.54 761.56 761.73 761.80 762.30 0.04 1.84
0.000 Downstream end of Tar Creek
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 1of1

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.
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PENSACOLA DAM TABLE D.21
GRAND RIVER DAM AUTHORITY NEOSHO RIVER MAX WSELSs - 100-YEAR EVENT
Pensacola Dam Starting Stage Anticipated Extreme,

. - Bed El (ft, PD) Operation | Hypothetical

RiverMile | 'opy | E1.7340 | EI.7420 | EI.7425 | E1.7430 | E1.7435 | El.744.0 | E1.7445 | E1.7450 | €1.7400 | E1. 7530 | EI. 7570 F;?f:zree:fe'f F;?f:zree:fef

Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE
@.pPo) | @.poy | @.eoy | @eoy | Guep)y | Guepy | dueoy | d,eoy | @neoy | @.eoy | ¢t pD) ® ®
152.175 Upstream end of model
152.175 752.29 791.90 791.91 791.91 791.91 791.91 791.91 791.91 791.91 791.92 791.92 791.93 0.00 0.02
151.000 748.53 788.12 788.13 788.13 788.13 788.13 788.13 788.13 788.13 788.14 788.15 788.16 0.01 0.05
150.000 748.47 787.42 787.44 787.43 787.43 787.44 787.44 787.44 787.44 787.45 787.46 787.47 0.01 0.05
149.000 750.14 786.89 786.91 786.90 786.91 786.91 786.91 786.91 786.91 786.93 786.93 786.95 0.01 0.06
148.000 749.29 786.82 786.84 786.83 786.83 786.84 786.84 786.84 786.84 786.85 786.86 786.88 0.01 0.06
147.000 747.76 786.45 786.47 786.46 786.47 786.47 786.47 786.47 786.47 786.49 786.49 786.51 0.01 0.05
145.500 745.12 786.21 786.23 786.22 786.22 786.23 786.23 786.23 786.23 786.24 786.25 786.27 0.01 0.06
145.480 E 60 Road Bridge
145.400 748.01 786.19 786.21 786.20 786.20 786.20 786.20 786.21 786.20 786.22 786.22 786.24 0.01 0.06
144.000 743.43 785.80 785.82 785.81 785.81 785.82 785.82 785.82 785.81 785.83 785.84 785.85 0.01 0.06
143.000 737.95 785.60 785.62 785.61 785.62 785.62 785.62 785.62 785.62 785.64 785.64 785.66 0.01 0.06
142.000 742.91 785.44 785.46 785.45 785.45 785.46 785.46 785.46 785.45 785.47 785.48 785.50 0.01 0.06
141.000 741.01 785.31 785.33 785.32 785.32 785.33 785.33 785.33 785.32 785.34 785.35 785.37 0.01 0.06
140.000 736.33 785.27 785.29 785.28 785.28 785.28 785.28 785.29 785.28 785.30 785.31 785.32 0.01 0.06
139.000 743.99 785.23 785.25 785.24 785.24 785.24 785.24 785.25 785.24 785.26 785.26 785.28 0.01 0.06
138.000 736.48 785.16 785.18 785.17 785.17 785.18 785.18 785.18 785.18 785.19 785.20 785.22 0.01 0.06
137.000 733.33 785.02 785.04 785.03 785.03 785.04 785.04 785.04 785.03 785.05 785.06 785.08 0.01 0.06
135.950 731.18 784.61 784.63 784.62 784.62 784.63 784.63 784.63 784.62 784.64 784.65 784.67 0.01 0.06
135.941 Highway 69 Bridge
135.940 731.21 784.50 784.52 784.51 784.51 784.52 784.52 784.52 784.51 784.53 784.54 784.56 0.01 0.06
135.590 731.77 784.39 784.41 784.40 784.41 784.41 784.41 784.41 784.41 784.43 784.43 784.45 0.01 0.06
135.586 BN RR Bridge
135.580 731.07 784.26 784.28 784.27 784.27 784.27 784.27 784.28 784.27 784.29 784.30 784.31 0.01 0.05
135.470 732.63 784.19 784.21 784.20 784.20 784.21 784.21 784.21 784.21 784.22 784.23 784.25 0.01 0.06
135.460 Highway 125 Bridge
135.440 731.60 784.24 784.26 784.25 784.25 784.25 784.25 784.26 784.25 784.27 784.27 784.29 0.01 0.05
135.000 732.64 784.03 784.05 784.04 784.04 784.04 784.04 784.05 784.04 784.06 784.06 784.08 0.01 0.05
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 10f3

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM TABLE D.21
GRAND RIVER DAM AUTHORITY NEOSHO RIVER MAX WSELs - 100-YEAR EVENT
Pensacola Dam Starting Stage Anticipated Extreme,

. - Bed El (ft, PD) Operation | Hypothetical

RiverMile | 'opy | E1.7340 | EI.7420 | EI.7425 | E1.7430 | E1.7435 | El.744.0 | E1.7445 | E1.7450 | €1.7400 | E1. 7530 | EI. 7570 F;?f:zree:fe'f F;?f:zree:fef

Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE (i) (M)
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)
134.610 728.75 783.79 783.81 783.80 783.81 783.81 783.81 783.81 783.81 783.83 783.83 783.85 0.01 0.06
134.599 Abandonded RR Bridge
134.595 728.58 783.59 783.61 783.60 783.61 783.61 783.61 783.61 783.61 783.63 783.63 783.65 0.01 0.06
134.000 727.23 783.17 783.19 783.18 783.18 783.18 783.18 783.19 783.18 783.20 783.20 783.22 0.01 0.06
133.973 Tar Creek
133.900 727.72 782.61 782.63 782.62 782.63 782.63 782.63 782.63 782.63 782.65 782.65 782.67 0.01 0.06
133.800 Interstate 44 Bridge
133.700 728.57 781.92 781.94 781.93 781.94 781.94 781.94 781.94 781.94 781.96 781.96 781.98 0.01 0.06
133.000 727.70 781.10 781.12 781.11 781.12 781.12 781.12 781.12 781.12 781.14 781.14 781.16 0.01 0.06
132.000 727.96 779.46 779.48 779.47 779.47 779.48 779.48 779.48 779.48 779.50 779.50 779.52 0.01 0.06
131.000 726.82 777.63 777.65 777.64 777.64 777.65 777.65 777.65 777.65 777.66 777.67 777.69 0.01 0.06
130.000 723.18 776.29 776.31 776.30 776.30 776.31 776.31 776.31 776.30 776.32 776.33 776.35 0.01 0.06
129.000 719.79 775.16 775.18 775.17 775.17 775.18 775.18 775.18 775.18 775.19 775.20 775.22 0.01 0.06
128.000 719.69 774.10 774.12 774.11 774.12 774.12 774.12 774.12 774.12 774.14 774.14 774.16 0.01 0.06
126.710 715.94 772.60 772.62 772.61 772.61 772.62 772.62 772.62 772.62 772.64 772.64 772.66 0.01 0.06
126.700 S 590 Road Bridge
126.670 715.61 772.24 772.26 772.25 772.25 772.26 772.26 772.26 772.26 772.27 772.28 772.30 0.01 0.06
126.000 720.35 771.56 771.58 771.57 771.58 771.58 771.58 771.58 771.58 771.60 771.60 771.62 0.01 0.06
125.000 717.08 769.64 769.66 769.65 769.65 769.66 769.66 769.66 769.66 769.67 769.68 769.70 0.01 0.05
124.000 715.62 767.95 767.97 767.96 767.96 767.97 767.97 767.97 767.96 767.98 767.99 768.01 0.01 0.06
123.000 713.34 765.51 765.52 765.51 765.51 765.52 765.52 765.52 765.51 765.53 765.54 765.56 0.01 0.05
122.580 711.08 762.55 762.55 762.55 762.55 762.55 762.55 762.55 762.55 762.55 762.55 762.55 0.00 0.00
122.570 Highway 60 Bridge
122.550 709.97 762.32 762.37 762.35 762.35 762.37 762.37 762.37 762.36 762.40 762.41 762.45 0.02 0.13
122.350 Spring River
122.000 710.64 762.40 762.47 762.44 762.44 762.46 762.46 762.46 762.45 762.51 762.52 762.58 0.03 0.18
121.980 709.90 761.87 761.95 761.91 761.92 761.94 761.94 761.94 761.93 762.00 762.02 762.08 0.04 0.21
121.970 BN RR Bridge
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 2 of 3

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM TABLE D.21
GRAND RIVER DAM AUTHORITY NEOSHO RIVER MAX WSELSs - 100-YEAR EVENT
Pensacola Dam Starting Stage Anticipated Extreme,

. - Bed El (ft, PD) Operation | Hypothetical

RiverMile | 'opy | E1.7340 | EI.7420 | EI.7425 | E1.7430 | E1.7435 | El.744.0 | E1.7445 | E1.7450 | €1.7400 | E1. 7530 | EI. 7570 F;?f:zree:fe'f F;?f:zree:fef

Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE
@.pPo) | @.eo)y | @.eo)y | @eoy | Guepy | Guepy | dueoy | dneoy | dueoy | @.eoy | ¢t pD) ) )
121.960 710.89 761.16 761.17 761.17 761.17 761.17 761.17 761.17 761.17 761.18 761.19 761.20 0.00 0.04
120.000 717.63 759.87 759.88 759.87 759.87 759.87 759.87 759.88 759.87 759.88 759.88 759.89 0.00 0.03
118.000 720.29 758.57 758.58 758.57 758.57 758.57 758.57 758.57 758.57 758.58 758.58 758.59 0.00 0.02
116.000 725.99 757.93 757.93 757.93 757.93 757.93 757.93 757.93 757.93 757.94 757.94 757.94 0.00 0.01
114.000 718.27 756.68 756.68 756.68 756.68 756.68 756.68 756.68 756.68 756.68 756.68 757.00 0.00 0.33
112.000 714.31 756.01 756.01 756.01 756.01 756.01 756.01 756.01 756.01 756.01 756.01 757.00 0.00 0.99
110.000 719.24 755.66 755.66 755.66 755.66 755.66 755.66 755.66 755.66 755.66 755.66 757.00 0.00 1.34
108.000 710.68 755.19 755.17 755.18 755.17 755.17 755.17 755.17 755.17 755.16 755.16 757.00 0.01 1.84
106.000 700.35 755.13 755.11 755.12 755.12 755.11 755.11 755.11 755.12 755.11 755.10 757.00 0.01 1.90
105.350 Elk River
105.000 701.60 755.14 755.13 755.13 755.13 755.13 755.13 755.13 755.13 755.13 755.12 757.00 0.01 1.88
104.000 696.61 755.12 755.11 755.11 755.11 755.11 755.11 755.11 755.11 755.11 755.11 757.00 0.00 1.89
102.000 688.58 755.07 755.06 755.06 755.06 755.06 755.06 755.06 755.06 755.06 755.06 757.00 0.00 1.94
101.750 685.91 755.03 755.02 755.02 755.02 755.02 755.02 755.02 755.02 755.02 755.02 757.00 0.00 1.98
101.730 Highway 59 (Sailboat Bridge)
101.710 682.31 755.00 754.99 755.00 754.99 754.99 754.99 754.99 754.99 754.99 754.99 757.00 0.01 2.01
100.000 702.62 755.02 755.02 755.02 755.02 755.02 755.02 755.02 755.02 755.02 755.02 757.00 0.00 1.98
90.000 681.52 754.98 754.98 754.98 754.98 754.98 754.98 754.98 754.98 754.98 754.98 757.00 0.00 2.02
80.000 657.03 754.95 754.95 754.95 754.95 754.95 754.95 754.95 754.95 754.95 754.95 757.00 0.00 2.05
78.000 653.11 754.95 754.95 754.95 754.95 754.95 754.95 754.95 754.95 754.95 754.95 757.00 0.00 2.05
77.000 Pensacola Dam
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 30f3

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM

GRAND RIVER DAM AUTHORITY

TABLE D.22

SPRING RIVER MAX WSELSs - 100-YEAR EVENT

Pensacola Dam Starting Stage Anticipated Extreme,
(ft, PD) Operation | Hypothetical
River Mile Bed El. Range WSE | Range WSE
(ft, PD) El. 734.0 El. 742.0 | El. 7425 El. 743.0 | El. 7435 El. 744.0 | El. 7445 El. 745.0 | El. 749.0 El. 753.0 El. 757.0 Difference® | Difference?
Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE () ()
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)
21.000 Upstream end of model
21.000 762.67 791.80 791.80 791.80 791.80 791.80 791.80 791.80 791.80 791.80 791.80 791.80 0.00 0.00
20.000 760.13 790.14 790.14 790.14 790.14 790.14 790.14 790.14 790.14 790.15 790.15 790.15 0.00 0.01
19.000 759.04 786.91 786.91 786.91 786.91 786.91 786.91 786.91 786.91 786.91 786.91 786.91 0.01 0.01
18.000 753.18 783.88 783.88 783.88 783.88 783.88 783.88 783.88 783.88 783.88 783.89 783.89 0.00 0.01
17.000 750.54 781.90 781.91 781.91 781.91 781.91 781.91 781.91 781.91 781.92 781.92 781.93 0.00 0.03
16.000 749.28 779.42 779.43 779.43 779.43 779.43 779.43 779.43 779.43 779.44 779.44 779.46 0.00 0.04
15.000 746.37 776.44 776.46 776.45 776.45 776.46 776.46 776.46 776.46 776.47 776.48 776.50 0.01 0.06
14.170 741.32 773.95 773.98 773.97 773.97 773.98 773.98 773.98 773.98 774.01 774.02 774.05 0.01 0.10
14.160 E 57 Road
14.120 744.21 774.41 774.44 774.43 774.43 774.44 774.44 774.44 774.44 774.46 774.47 774.50 0.01 0.09
13.510 744.59 773.23 773.26 773.25 773.26 773.26 773.26 773.26 773.26 773.29 773.30 773.34 0.01 0.11
13.500 Interstate 44 Bridge
13.450 745.52 772.71 772.74 772.73 772.74 772.75 772.75 772.74 772.75 772.78 772.79 772.83 0.02 0.12
12.000 742.72 768.85 768.96 768.91 768.92 768.96 768.96 768.93 768.94 769.06 769.09 769.15 0.05 0.30
11.000 742.23 767.46 767.59 767.53 767.55 767.59 767.59 767.57 767.57 767.68 767.70 767.76 0.06 0.29
10.000 737.62 766.63 766.68 766.66 766.67 766.68 766.68 766.67 766.67 766.73 766.75 766.80 0.02 0.17
9.000 733.92 765.63 765.67 765.65 765.66 765.67 765.67 765.67 765.67 765.70 765.71 765.73 0.02 0.10
8.020 733.14 765.18 765.22 765.20 765.21 765.22 765.22 765.22 765.21 765.25 765.26 765.29 0.02 0.11
8.010 OK Highway 10 Bridge
7.970 731.28 764.51 764.56 764.54 764.54 764.55 764.55 764.55 764.55 764.58 764.59 764.63 0.02 0.12
7.000 730.33 764.20 764.25 764.23 764.23 764.24 764.24 764.24 764.24 764.27 764.28 764.32 0.02 0.12
6.000 727.95 764.08 764.12 764.10 764.11 764.12 764.12 764.12 764.11 764.15 764.16 764.19 0.02 0.12
5.000 722.10 763.99 764.03 764.01 764.02 764.03 764.03 764.03 764.02 764.06 764.07 764.10 0.02 0.12
4.000 720.00 763.94 763.98 763.96 763.97 763.98 763.98 763.98 763.97 764.01 764.02 764.05 0.02 0.11
3.000 723.22 763.88 763.92 763.90 763.91 763.92 763.92 763.92 763.91 763.95 763.96 764.00 0.02 0.12
2.000 723.73 763.84 763.89 763.87 763.87 763.88 763.88 763.88 763.88 763.91 763.92 763.96 0.02 0.12
1.000 728.44 763.81 763.86 763.83 763.84 763.85 763.85 763.85 763.84 763.88 763.89 763.93 0.03 0.12
0.580 716.17 763.74 763.78 763.76 763.77 763.78 763.78 763.78 763.77 763.81 763.82 763.86 0.02 0.12
0.570 Highway 60 Bridge
0.560 713.76 763.71 763.76 763.74 763.74 763.75 763.75 763.75 763.75 763.79 763.80 763.83 0.02 0.12
0.460 715.35 763.73 763.77 763.75 763.76 763.77 763.77 763.77 763.76 763.80 763.81 763.85 0.02 0.12
0.000 Downstream end of Spring River
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 1of1

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM TABLE D.23
GRAND RIVER DAM AUTHORITY ELK RIVER MAX WSELSs - 100-YEAR EVENT
Pensacola Dam Starting Stage Anticipated Extreme,
(ft, PD) Operation | Hypothetical
River Mile Bed El. Range WSE | Range WSE
(ft, PD) El. 734.0 El. 742.0 | El. 7425 El. 743.0 | El. 7435 El. 744.0 | El. 7445 El. 745.0 | El. 749.0 El. 753.0 El. 757.0 Difference® | Difference?
Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE () ()
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)
19.590 Upstream end of model
19.590 771.15 777.77 777.77 777.77 777.77 777.77 777.77 777.77 777.77 777.77 777.77 777.77 0.00 0.00
19.000 767.51 776.22 776.22 776.22 776.22 776.22 776.22 776.22 776.22 776.22 776.22 776.22 0.00 0.00
18.000 765.41 772.64 772.64 772.64 772.64 772.64 772.64 772.64 772.64 772.64 772.64 772.64 0.00 0.00
17.000 762.53 768.77 768.77 768.77 768.77 768.77 768.77 768.77 768.77 768.77 768.77 768.77 0.00 0.00
16.000 756.63 764.95 764.95 764.95 764.95 764.95 764.95 764.95 764.95 764.95 764.95 764.95 0.00 0.00
15.000 754.26 761.27 761.27 761.27 761.27 761.27 761.27 761.27 761.27 761.27 761.27 761.27 0.00 0.00
14.240 750.52 756.89 756.89 756.89 756.89 756.89 756.89 756.89 756.89 756.89 756.89 757.07 0.00 0.18
14.220 Highway 43 Bridge
14.200 750.12 756.83 756.83 756.83 756.83 756.83 756.83 756.83 756.83 756.83 756.83 757.07 0.00 0.24
14.000 747.07 756.37 756.37 756.37 756.37 756.37 756.37 756.37 756.37 756.37 756.37 757.05 0.00 0.68
13.000 745.41 755.43 755.35 755.38 755.38 755.35 755.36 755.37 755.37 755.34 755.34 757.01 0.03 1.67
12.000 741.15 755.32 755.23 755.26 755.26 755.23 755.24 755.25 755.25 755.21 755.19 757.00 0.03 1.81
11.910 OK/MO State Line
11.000 741.93 755.28 755.19 755.22 755.22 755.19 755.20 755.21 755.21 755.16 755.15 757.00 0.03 1.85
10.000 734.62 755.26 755.18 755.21 755.21 755.18 755.19 755.20 755.20 755.16 755.14 757.00 0.03 1.86
9.000 734.66 755.24 755.17 755.20 755.20 755.17 755.18 755.19 755.19 755.15 755.14 757.00 0.03 1.86
8.000 724.21 755.23 755.17 755.19 755.19 755.17 755.18 755.18 755.18 755.15 755.14 757.00 0.02 1.86
7.000 728.21 755.21 755.16 755.18 755.18 755.16 755.17 755.17 755.17 755.14 755.14 757.00 0.02 1.86
6.000 727.13 755.21 755.16 755.18 755.17 755.16 755.16 755.17 755.17 755.14 755.13 757.00 0.02 1.87
5.000 721.05 755.19 755.15 755.17 755.16 755.15 755.16 755.16 755.16 755.14 755.13 757.00 0.02 1.87
4.700 716.13 755.19 755.15 755.17 755.16 755.15 755.15 755.16 755.16 755.14 755.13 757.00 0.02 1.87
4.670 OK Highway 10 Bridge
4.640 715.21 755.19 755.15 755.17 755.16 755.15 755.15 755.16 755.16 755.14 755.13 757.00 0.02 1.87
4.000 716.61 755.18 755.15 755.16 755.16 755.15 755.15 755.15 755.15 755.13 755.13 757.00 0.01 1.87
3.000 714.74 755.17 755.14 755.15 755.15 755.15 755.14 755.15 755.15 755.13 755.13 757.00 0.01 1.87
2.000 709.09 755.16 755.14 755.15 755.14 755.14 755.14 755.14 755.14 755.13 755.13 757.00 0.01 1.87
1.000 705.82 755.15 755.14 755.14 755.14 755.14 755.14 755.14 755.14 755.13 755.13 757.00 0.00 1.87
0.320 706.36 755.15 755.13 755.14 755.14 755.13 755.13 755.13 755.13 755.13 755.12 757.00 0.01 1.88
0.000 Downstream end of Elk River
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 1of1

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.



PENSACOLA DAM TABLE D.24
GRAND RIVER DAM AUTHORITY TAR CREEK MAX WSELSs - 100-YEAR EVENT
Pensacola Dam Starting Stage Anticipated Extreme,
(ft, PD) Operation | Hypothetical
River Mile Bed El. Range WSE | Range WSE
(ft, PD) El. 734.0 El. 742.0 | El. 7425 El. 743.0 | EIl. 7435 El. 7440 | El. 7445 El. 745.0 | EIl. 749.0 El. 753.0 El. 757.0 Difference® | Difference?
Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE | Max WSE () ()
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)
4.152 Upstream end of model
4.152 762.17 783.59 783.61 783.60 783.60 783.61 783.61 783.61 783.60 783.62 783.63 783.64 0.01 0.06
3.900 760.10 783.59 783.61 783.60 783.60 783.61 783.61 783.61 783.60 783.62 783.63 783.65 0.01 0.06
3.840 22nd Ave Bridge
3.800 762.30 783.59 783.61 783.60 783.60 783.61 783.61 783.61 783.60 783.62 783.63 783.64 0.01 0.06
3.300 759.46 783.59 783.61 783.60 783.60 783.61 783.61 783.61 783.60 783.62 783.63 783.64 0.01 0.06
2.800 756.73 783.59 783.61 783.60 783.60 783.61 783.61 783.61 783.60 783.62 783.63 783.64 0.01 0.06
2.710 BN RR Bridge
2.700 755.72 783.59 783.61 783.60 783.60 783.61 783.61 783.61 783.60 783.62 783.63 783.64 0.01 0.06
2.500 754.95 783.59 783.61 783.60 783.60 783.61 783.61 783.61 783.60 783.62 783.63 783.64 0.01 0.06
2.300 754.15 783.59 783.61 783.60 783.60 783.61 783.61 783.61 783.60 783.62 783.63 783.64 0.01 0.06
2.200 Rockdale Blvd Bridge
2.100 751.51 783.59 783.61 783.60 783.60 783.61 783.61 783.61 783.60 783.62 783.63 783.64 0.01 0.06
1.900 750.02 783.59 783.61 783.60 783.60 783.61 783.61 783.61 783.60 783.62 783.63 783.64 0.01 0.06
1.700 749.58 783.59 783.61 783.60 783.60 783.61 783.61 783.61 783.60 783.62 783.63 783.64 0.01 0.06
1.660 Central Ave Bridge
1.600 746.47 783.59 783.61 783.60 783.60 783.60 783.60 783.61 783.60 783.62 783.62 783.64 0.01 0.06
1.500 744.29 783.58 783.60 783.59 783.60 783.60 783.60 783.60 783.60 783.62 783.62 783.64 0.01 0.06
1.400 OK Highway 10 Bridge
1.300 742.00 783.56 783.58 783.57 783.58 783.58 783.58 783.58 783.58 783.60 783.60 783.62 0.01 0.06
1.000 739.34 783.52 783.54 783.53 783.53 783.54 783.54 783.54 783.53 783.55 783.56 783.58 0.01 0.06
0.700 737.06 783.48 783.50 783.49 783.49 783.49 783.49 783.50 783.49 783.51 783.51 783.53 0.01 0.06
0.300 736.42 783.25 783.27 783.26 783.26 783.27 783.27 783.27 783.26 783.28 783.29 783.30 0.01 0.06
0.041 735.85 783.04 783.07 783.06 783.06 783.06 783.06 783.06 783.06 783.08 783.08 783.10 0.01 0.06
0.000 Downstream end of Tar Creek
1 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft. 1of1

2 Max difference in Max WSEL from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft.
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PENSACOLA DAM
GRAND RIVER DAM AUTHORITY

TABLE D.25

NEOSHO RIVER MAX WSELs - HISTORICAL STARTING STAGES

Historical Inflow Event

_ _ Bed El. Sept 1993 | June 2004 July 2007 Oct 2009 Dec 2015 M_ax WSEL
River Mile (ft, PD) (21 Year) (1 Year) (4 Year) (3 Year) (15 Year) Difference*
' Max WSEL | Max WSEL | Max WSEL | Max WSEL | Max WSEL (ft)
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)
152.175 Upstream end of model
152.175 752.29 780.71 773.79 784.43 778.47 778.38 10.65
151.000 748.53 777.94 772.52 780.33 776.35 776.27 7.81
150.000 748.47 776.66 771.82 778.90 775.17 775.15 7.09
149.000 750.14 775.12 770.44 777.46 773.78 773.76 7.01
148.000 749.29 774.25 768.76 777.09 772.40 772.37 8.33
147.000 747.76 772.72 766.94 776.23 770.52 770.50 9.29
145.500 745.12 771.64 764.71 775.74 768.34 768.33 11.03
145.480 E 60 Road Bridge
145.400 748.01 771.57 764.61 775.70 768.23 768.23 11.09
144.000 743.43 770.58 763.34 775.11 766.46 766.51 11.77
143.000 737.95 770.12 762.18 774.84 765.01 765.23 12.65
142.000 742.91 769.77 761.27 774.61 763.83 764.31 13.34
141.000 741.01 769.63 760.11 774.48 763.18 763.91 14.37
140.000 736.33 769.58 758.78 774.44 762.84 763.74 15.66
139.000 743.99 769.54 756.78 774.41 762.33 763.52 17.63
138.000 736.48 769.46 755.40 774.34 761.90 763.31 18.94
137.000 733.33 769.15 753.43 774.13 760.86 762.74 20.70
135.950 731.18 768.45 752.84 773.49 760.19 762.34 20.65
135.941 Highway 69 Bridge
135.940 731.21 768.45 752.62 773.51 760.15 762.32 20.89
135.590 731.77 768.30 752.67 773.34 760.09 762.28 20.67
135.586 BN RR Bridge
135.580 731.07 768.12 752.71 773.27 760.07 762.25 20.56
135.470 732.63 768.07 752.60 773.20 759.98 762.21 20.60
135.460 Highway 125 Bridge
135.440 731.60 768.10 752.65 773.24 760.02 762.24 20.59
135.000 732.64 767.83 752.37 772.92 759.90 762.19 20.55
134.610 728.75 767.33 752.21 772.46 759.64 762.03 20.25
134.599 Abandonded RR Bridge
134.595 728.58 767.04 752.12 772.20 759.45 761.90 20.08
134.000 727.23 766.68 751.51 771.94 758.84 761.59 20.42
133.973 Tar Creek
133.900 727.72 766.47 75131 | 77163 | 758.60 761.45 20.32

*Difference between the highest and lowest Max WSELs from the simulations with historical starting stages.
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PENSACOLA DAM
GRAND RIVER DAM AUTHORITY

TABLE D.25

NEOSHO RIVER MAX WSELs - HISTORICAL STARTING STAGES

Historical Inflow Event
_ _ Bed El. Sept 1993 June 2004 July 2007 Oct 2009 Dec 2015 M_ax WSEL
River Mile (ft, PD) (21 Year) (1 Year) (4 Year) (3 Year) (15 Year) Difference*
' Max WSEL | Max WSEL | Max WSEL | Max WSEL | Max WSEL (ft)
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)
133.800 Interstate 44 Bridge
133.700 728.57 766.28 750.98 771.29 758.33 761.32 20.31
133.000 727.70 765.62 749.82 770.63 757.15 760.77 20.81
132.000 727.96 764.75 748.60 769.48 755.85 760.20 20.88
131.000 726.82 764.02 747.53 768.55 754.76 759.76 21.02
130.000 723.18 763.18 747.22 767.30 754.32 759.61 20.08
129.000 719.79 762.37 746.72 766.13 753.65 759.46 19.41
128.000 719.69 761.77 746.61 765.09 753.37 759.38 18.47
126.710 715.94 761.61 746.33 763.38 752.83 759.22 17.05
126.700 S 590 Road Bridge
126.670 715.61 761.59 746.31 763.34 752.81 759.20 17.03
126.000 720.35 761.56 746.21 762.76 752.77 759.18 16.55
125.000 717.08 761.47 746.01 761.38 752.47 759.09 15.46
124.000 715.62 761.42 745.88 759.99 752.28 759.04 15.54
123.000 713.34 761.34 745.75 758.39 752.03 758.97 15.60
122.580 711.08 761.29 745.71 757.23 751.94 758.93 15.58
122.570 Highway 60 Bridge
122.550 709.97 761.29 74527 | 75723 | 751.70 758.92 16.02
122.350 Spring River
122.000 710.64 760.20 745.26 756.94 751.43 758.42 14.94
121.980 709.90 759.73 745.25 756.79 751.29 758.18 14.48
121.970 BN RR Bridge
121.960 710.89 757.01 745.23 756.29 751.22 757.26 12.03
120.000 717.63 755.95 745.05 755.72 750.30 756.52 11.47
118.000 720.29 755.51 74491 755.43 750.27 756.01 11.10
116.000 725.99 755.30 744.81 755.30 750.26 755.76 10.96
114.000 718.27 755.06 744.61 755.07 750.24 755.35 10.74
112.000 714.31 754.97 744.53 754.96 750.22 755.16 10.63
110.000 719.24 754.93 744.49 754.90 750.22 755.06 10.57
108.000 710.68 754.86 744.48 754.83 750.21 754.95 10.47
106.000 700.35 754.86 744.48 754.82 750.21 754.95 10.47
105.350 Elk River
105.000 701.60 754.86 744.48 754.82 750.21 754.95 10.47
104.000 696.61 754.86 744.47 754.82 750.21 754.93 10.46

*Difference between the highest and lowest Max WSELs from the simulations with historical starting stages.
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PENSACOLA DAM
GRAND RIVER DAM AUTHORITY

TABLE D.25

NEOSHO RIVER MAX WSELs - HISTORICAL STARTING STAGES

Historical Inflow Event

_ _ Bed El. Sept 1993 | June 2004 July 2007 Oct 2009 Dec 2015 M_ax WSEL

River Mile (ft, PD) (21 Year) (1 Year) (4 Year) (3 Year) (15 Year) Difference*
' Max WSEL | Max WSEL | Max WSEL | Max WSEL | Max WSEL (ft)
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)

102.000 688.58 754.85 744.47 754.81 750.21 754.89 10.42

101.750 685.91 754.85 744.47 754.81 750.20 754.88 10.41

101.730 Highway 59 (Sailboat Bridge)

101.710 682.31 754.84 744.47 754.80 750.20 754.86 10.39

100.000 702.62 754.84 744.47 754.80 750.20 754.84 10.37

90.000 681.52 754.83 744.47 754.79 750.20 754.83 10.36

80.000 657.03 754.83 744.47 754.79 750.20 754.82 10.36

78.000 653.11 754.83 744.47 754.79 750.20 754.82 10.36

77.000 Pensacola Dam

*Difference between the highest and lowest Max WSELs from the simulations with historical starting stages.
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PENSACOLA DAM
GRAND RIVER DAM AUTHORITY

TABLE D.26

SPRING RIVER MAX WSELs - HISTORICAL STARTING STAGES

Historical Inflow Event
_ _ Bed El. Sept 1993 | June 2004 July 2007 Oct 2009 Dec 2015 M_ax WSEL
River Mile (ft, PD) (21 Year) (1 Year) (4 Year) (3 Year) (15 Year) Difference*
' Max WSEL | Max WSEL | Max WSEL | Max WSEL | Max WSEL (ft)
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)
21.000 Upstream end of model
21.000 762.67 805.10 773.88 783.49 790.77 800.69 31.22
20.000 760.13 804.41 771.04 780.70 788.92 799.50 33.37
19.000 759.04 803.09 768.52 777.52 785.68 797.69 34.58
18.000 753.18 800.93 764.57 774.20 782.60 795.45 36.37
17.000 750.54 799.10 762.75 772.20 780.53 793.52 36.34
16.000 749.28 796.17 760.34 770.00 778.12 790.74 35.83
15.000 746.37 794.15 758.33 767.51 775.15 788.26 35.81
14.170 741.32 791.71 757.46 765.96 772.81 785.82 34.25
14.160 E 57 Road
14.120 744.21 789.81 757.49 766.18 773.22 784.97 32.32
13.510 744.59 786.79 756.84 765.30 772.08 783.33 29.95
13.500 Interstate 44 Bridge
13.450 745.52 784.91 756.58 764.98 771.61 782.64 28.33
12.000 742.72 780.13 753.34 762.17 767.89 777.94 26.80
11.000 742.23 778.45 751.75 760.40 765.98 776.26 26.70
10.000 737.62 776.97 750.41 758.87 764.46 775.15 26.56
9.000 733.92 774.02 749.53 758.54 762.29 773.56 24.50
8.020 733.14 772.73 748.52 758.49 760.76 772.72 24.21
8.010 OK Highway 10 Bridge
7.970 731.28 771.30 746.31 757.40 759.45 767.85 24.99
7.000 730.33 769.24 745.90 757.36 757.08 765.22 23.34
6.000 727.95 767.90 745.58 757.35 755.55 763.69 22.32
5.000 722.10 766.55 745.48 757.34 754.32 762.28 21.07
4.000 720.00 765.65 745.40 757.33 753.57 761.33 20.25
3.000 723.22 764.40 745.37 757.33 752.89 760.33 19.03
2.000 723.73 763.54 745.35 757.32 752.37 759.86 18.19
1.000 728.44 762.68 745.33 757.32 752.01 759.45 17.35
0.580 716.17 760.72 745.32 757.32 751.77 758.73 15.40
0.570 Highway 60 Bridge
0.560 713.76 760.25 745.32 757.31 751.73 758.59 14.93
0.460 715.35 760.89 745.32 757.31 751.75 758.79 15.57
0.000 Downstream end of Spring River

*Difference between the highest and lowest Max WSELs from the simulations with historical starting stages.
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PENSACOLA DAM
GRAND RIVER DAM AUTHORITY

TABLE D.27

ELK RIVER MAX WSELSs - HISTORICAL STARTING STAGES

Historical Inflow Event
_ _ Bed El. Sept 1993 June 2004 July 2007 Oct 2009 Dec 2015 M_ax WSEL
River Mile (ft, PD) (21 Year) (1 Year) (4 Year) (3 Year) (15 Year) Difference*
' Max WSEL | Max WSEL | Max WSEL | Max WSEL | Max WSEL (ft)
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)
19.590 Upstream end of model
19.590 771.15 787.52 774.17 775.57 793.77 800.12 25.95
19.000 767.51 785.42 772.64 774.03 791.13 797.92 25.28
18.000 765.41 781.77 769.18 770.46 787.17 794.01 24.83
17.000 762.53 777.78 766.13 767.01 783.91 790.87 24.74
16.000 756.63 773.42 761.16 762.78 779.22 786.22 25.06
15.000 754.26 769.55 757.92 759.23 775.00 782.38 24.46
14.240 750.52 766.33 753.18 755.51 771.70 779.28 26.10
14.220 Highway 43 Bridge
14.200 750.12 766.08 753.10 755.48 771.20 776.85 23.75
14.000 747.07 764.91 752.78 755.33 770.02 775.82 23.04
13.000 745.41 760.77 749.01 754.92 764.84 769.73 20.72
12.000 741.15 757.41 746.01 754.87 761.15 765.86 19.85
11.910 OK/MO State Line
11.000 741.93 754.89 74491 754.86 755.17 760.18 15.27
10.000 734.62 754.87 744.49 754.85 750.88 756.37 11.88
9.000 734.66 754.87 744.49 754.85 750.23 755.09 10.60
8.000 724.21 754.87 744.48 754.84 750.22 755.06 10.58
7.000 728.21 754.87 744.48 754.84 750.22 755.04 10.56
6.000 727.13 754.86 744.48 754.84 750.22 755.04 10.56
5.000 721.05 754.86 744.48 754.83 750.22 755.02 10.54
4,700 716.13 754.86 744.48 754.83 750.22 755.01 10.53
4.670 OK Highway 10 Bridge
4.640 715.21 754.86 744.48 754.83 750.22 755.01 10.53
4.000 716.61 754.86 744.48 754.83 750.21 755.00 10.52
3.000 714.74 754.86 744.48 754.83 750.21 754.99 10.51
2.000 709.09 754.86 744.48 754.83 750.21 754.97 10.49
1.000 705.82 754.86 744.48 754.82 750.21 754.96 10.48
0.320 706.36 754.86 744.48 754.82 750.21 754.95 10.47
0.000 Downstream end of Elk River

*Difference between the highest and lowest Max WSELs from the simulations with historical starting stages.
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PENSACOLA DAM
GRAND RIVER DAM AUTHORITY

TABLE D.28

TAR CREEK MAX WSELSs - HISTORICAL STARTING STAGES

Historical Inflow Event

_ _ Bed El. Sept 1993 June 2004 July 2007 Oct 2009 Dec 2015 M_ax WSEL
River Mile (ft, PD) (21 Year) (1 Year) (4 Year) (3 Year) (15 Year) Difference*
' Max WSEL | Max WSEL | Max WSEL | Max WSEL | Max WSEL (ft)
(ft, PD) (ft, PD) (ft, PD) (ft, PD) (ft, PD)

4.152 Upstream end of model

4.152 762.17 776.77 768.17 772.02 775.04 775.09 8.60
3.900 760.10 775.76 767.29 772.02 774.11 774.16 8.47
3.840 22nd Ave Bridge

3.800 762.30 774.50 766.05 772.02 772.86 772.90 8.45
3.300 759.46 772.27 764.09 772.02 770.57 770.62 8.17
2.800 756.73 768.46 760.95 772.02 766.52 766.58 11.06
2.710 BN RR Bridge

2.700 755.72 767.11 760.45 772.02 765.50 765.54 11.56
2.500 754.95 766.59 759.30 772.02 764.13 764.16 12.72
2.300 754.15 766.59 757.47 772.02 762.23 762.24 14.55
2.200 Rockdale Blvd Bridge

2.100 751.51 766.59 754.84 772.02 759.50 761.53 17.18
1.900 750.02 766.59 753.22 772.02 758.73 761.53 18.80
1.700 749.58 766.59 751.46 772.02 758.73 761.53 20.56
1.660 Central Ave Bridge

1.600 746.47 766.59 751.44 772.02 758.73 761.53 20.58
1.500 744.29 766.59 751.44 772.02 758.73 761.53 20.58
1.400 OK Highway 10 Bridge

1.300 742.00 766.59 751.44 772.02 758.73 761.53 20.58
1.000 739.34 766.59 751.44 772.01 758.73 761.53 20.57
0.700 737.06 766.59 751.44 772.00 758.73 761.53 20.56
0.300 736.42 766.59 751.44 771.94 758.74 761.53 20.50
0.041 735.85 766.58 751.44 771.85 758.72 761.52 20.42
0.000 Downstream end of Tar Creek

*Difference between the highest and lowest Max WSELs from the simulations with historical starting stages.
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