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PREPARED BY: CH2M HILL
DATE: March 2, 2005

Background
This memo is an addendum to the Environmental Impact Statement (EIS) and the Interbasin
Transfer (IBT) Petition to the EMC that addresses comments raised by the EMC Water
Allocation Committee and EMC during meetings on February 9 and 10, 2005. The EMC
approved the subject IBT going forward to public meetings but requested that addendum
material be included to specifically address some of the comments. This addendum
primarily addresses specific details related to water use forecasts and lake drawdown
impacts.

Details of Water Use Forecasts
An extensive population and land use analysis was done by the Water and Sewer Authority
of Cabarrus County (WSACC) for its 2002 Water and Sewer System Master Plan (Master
Plan) (Black and Veatch, 2002). Concord, Kannapolis, Harrisburg, Mount Pleasant, and
Cabarrus County all participated in the master planning process with WSACC and their
consultant. The details of this analysis are included as Attachment 1 to this Addendum.

The following briefly addresses the major issues raised relative to water demand forecasts.

Demand Projections - General
For the purpose of the IBT request, projections were based on a 30–year planning period to
2035 based on discussions with DWR and previous IBT actions by the EMC.  The Master
Plan projected demands to 2050 so the 2035 projections were developed from this
information.

Water demands were projected to 2050 based on features of the Cities’ and township’s
service areas including existing and projected land use, past population growth, recent
development trends, planned transportation improvements, and changes to the non-
residential demands. Three future development scenarios - low, medium and high – were
considered through the evaluation.  The high development scenario was selected as being
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the most consistent with historical and planned development trends as well as the planned
transportation improvements in the region as outlined in the Appendix.

The Master Plan effort used 2000 use data as a baseline and attempted to minimize
influences of the drought on this baseline. This was somewhat difficult since from a water
supply standpoint, the area was influenced by some level of drought conditions from mid
1998 until the spring of 2003.

Residential Water Demand
Existing water use data was analyzed by user category.  In 2000, ADD was 19.5 MGD for all
of the communities, including the residential demand of 8.3 MGD.  Residential water use
ranged from 68 gallons per capita day (gcd) to 115 gcd, generally on the low end of water
use for water systems in North Carolina. Using the communities’ historical use data from
1995 to 1999, the relationship of maximum day demand to average day demand was
determined to range from 1.2 to 2.2.  For the purposes of this planning, a maximum day to
average day demand factor of 1.7 was selected.  A peak hour demand to maximum day
demand ratio of 2.0 was also used.

Non-residential Water Demand
For industrial water use, the assumption for the Master Plan was that the major industrial
demand would remain constant through 2050 and the remaining industrial, commercial and
institutional (ICI) demand would increase directly proportional to the population increase.
The recent closure of one major industrial user has temporarily reduced the non-residential
demand. Projections have not been modified to reflect this change because several different
potential uses of those facilities are currently under consideration and the facility owners
still have access to up to XX [From Wilmer] MGD of water capacity.

Unaccounted for water data was difficult to account for in the WSACC system so an
industry average of 10 percent of production was used for the purposes of this analysis.

Impacts to Source Basin
Catawba River Basin
In 2001, modeling was conducted to determine effects from a proposed increase in the
Charlotte-Mecklenburg Utilities (CMU) withdrawal rate from the Catawba River Raw Water
Pumping Station on Mountain Island Lake.  Information on withdrawals, discharges and
consumptive use for the entire basin through 2030 was developed by CMU’s consultants
and Duke Power using the CHEOPS model to predict effects on lake levels, hydropower,
and downstream flows.  The results from this analysis were used to evaluate the impacts of
projected water withdrawals associated with this project.  This information was also used in
evaluating the impacts of the CMU interbasin transfer which was approved by the EMC in
March 2002. More details are also provided beginning on page 2-39 of the EIS.

Duke Power’s current license from the Federal Energy Regulatory Commission (FERC)
requires them to maintain a minimum daily release of 411 cfs to the free-flowing portion of
the Catawba River downstream of Lake Wylie. The only other free-flowing portions of the
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Figure 1: Catawba River System Lake Elevations
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Catawba River in North Carolina are upstream of Lake James and between Lake James and
Lake Rhodhiss (see Figure 1). The previous amendments to the FERC license for CMU
allowed an increase in the peak (instantaneous) rate of withdrawal from Mountain Island
Lake from 165 MGD to 330 MGD and an increase in the CMU system average daily
withdrawal from 103 MGD (2000 demand) to 163 MGD (2030 demand). The large increase
in the peak withdrawal was to allow CMU to take advantage of off-peak utility rates for
pumping water to their storage reservoirs.

The information summarized in the EIS focused on the cumulative impact analyses
performed for the CMU increase in withdrawal using the Computer Hydro-electric
Operations and Planning Software (CHEOPS). The CHEOPS modeling was performed by
Duke Power and analysis of the model results were summarized in reports by CMU’s
consultants (ENTRIX, 2001).  The main driver affecting reservoir operations analyzed using
CHEOPS was the water not returned to a reservoir as a result of consumptive use.
Consumptive water use for this evaluation is the difference between the volume of water
withdrawn by water users and the volume of water returned to the river. The principal
consumptive water users in the Catawba River Basin are municipal water supply, industry,
power plants (cooling water use), and irrigation and agriculture. Interbasin transfers are
part of the estimated consumptive use.

The cumulative consumptive use for the entire Catawba River project (i.e. the river basin
upstream of the Lake Wateree Dam in South Carolina in 2000) was previously estimated to
be 187 MGD on an average basis and this was projected to increase to 250 MGD in 2030 as
shown in Table 13 in the EIS (page 2-41). In focusing only on the area upstream of Lake
Wylie, the cumulative consumptive use is higher than for the total project because much of
CMU’s wastewater is returned to the Catawba River, but enters the system through Sugar
Creek downstream of Lake Wylie. This return does not count towards meeting the
minimum flow requirements downstream from Lake Wylie. The consumptive use for the
portion of the basin upstream of the Lake Wylie dam is projected to increase from 243 MGD
in 2000 to 339 MGD in 2030 or an increase in consumptive use of 96 MGD. All of these
consumptive use estimates are based on average usage.

For the purposes of analyzing the impacts of the IBT from the Cities of Concord and
Kannapolis, the average 24 MGD IBT was superimposed on top of the Cumulative 2030
consumptive use and the impacts re-evaluated. The information on lake level effect
summarized in Table 12 of the EIS was limited to Lake Wylie to keep the information
simple.

Information from the CMU FERC application regarding lake levels (CH2M HILL, 1999)
indicated that during an extreme drought the cumulative impact of withdrawal on all
reservoirs upstream of Lake Wylie would be 0.5 inches per week. In the EA for the FERC
withdrawal, the following information was summarized relative to lake levels.

The model results indicate that CMUD 2030 and Cumulative 2030 water withdrawals would
have little effect on average pool elevations or the magnitude of water level fluctuations in
any of the Catawba-Wateree Project reservoirs, even during drought conditions (Appendix
F).  This is because of the way the project is operated.  Generation throughout the Catawba-
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Wateree system would be operated based on maintaining lake levels within certain ranges,
and the amount of generation would be reduced in proportion to the withdrawals.  This
results in less flow through the system, but similar lake levels.

The results of our analysis of the effects on lake levels were expected.  This is because there are
considerable engineering constraints on Duke’s lake levels, such as the minimum lake
elevations needed to run nuclear and fossil power plants on Lake Wylie and Lake Norman
(see Section 3.2.2), as well Duke’s need to maintain minimum elevations for efficient
operation of the hydroelectric units.  The CHEOPS model is designed to simulate the
Catawba-Wateree Project to meet these requirements consistent with lake level rule curves,
therefore, the model essentially simulates the changes in operation that are made to
accommodate the changes in flow.

In actual practice, during drought conditions, lake levels may be slightly lower at any given
time or reach lower levels sooner with the CMUD 2030 or Cumulative 2030 withdrawal than
without (CH2M Hill, 1999), and electric generation would be reduced.  However, given the
amount of storage in the entire reservoir system, this effect would be relatively small.  This is
in part attributable to the fact that the impacts on lake levels would be spread across the 11
reservoirs of the Catawba-Wateree system.

In rare circumstances, when inflows into the Catawba-Wateree system reach historical
drought conditions (about once every 20 years) and the downstream reservoirs reach
minimum levels, storage in upstream reservoirs is used as needed to maintain minimum flow
through the system.  This was the case during the severe drought of 1999 and 2000, yet
reservoir elevations did not go below historic levels.

Our conclusion is that that CMUD 2030 and Cumulative 2030 water withdrawals would
have a minor effect on average pool elevations or the magnitude of lake level fluctuations in
most years.  During drought conditions, lake levels may reach lower levels earlier, but the
normal operating ranges, fluctuation zones and minimum lake elevation would remain
largely the same as those that have occurred historically.

This conclusion from the FERC EA is still applicable to the Concord and Kannapolis IBT
because the 24 MGD IBT represents only 7 percent of the consumptive use in the Catawba
system upstream of Lake Wylie.

It should also be noted that Duke Power is in the process of conducting a water supply
study as part of the FERC relicensing process. This study is updating water use projection
through 2050 and re-evaluating many of the input data sets used for the previous analysis.
The Division of Water Resources is participating in this study and can provide input to the
EMC regarding preliminary results of this effort.

Yadkin River Basin
Some comments were raised relative to the potential impacts of the 10 MGD IBT from the
Yadkin River Basin from a combination of the City of Albemarle’s intake on Tuckertown
reservoir and Badin Lake.  In the EIS, impacts associated with a transfer from the Yadkin
River Basin were analyzed for several alternative locations (including High Rock Lake) and
for alternatives that would meet all of the Concord and Kannapolis water supply needs (up
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to 24 MGD) from the Yadkin River Basin. These are shown on pages 2-44 through 2-45 of the
EIS with additional information in Appendix C of the EIS. The IBT of up to 10 MGD max
day from the Yadkin River through Albemarle was considered because it represented a
regional solution and provided flexibility in meeting water demands from multiple sources
during a drought. The analysis conducted by consultants to ALCOA for the Yadkin River
projects indicated that the withdrawals would have less than a 1 percent impact on water
available to meet downstream flows. The analysis on lake levels assumed conditions more
severe than during the extreme drought of 2002 by examining lake levels under conditions
of no inflow. Tuckertown Reservoir is the most sensitive to lake level fluctuations. This was
the basis for the preferred alternative allowing a transfer from either Tuckertown Reservoir
or Badin Lake. Because the ability to transfer water is not dependent on upstream reservoirs
(and the analysis was conducted using no inflow from upstream), the proposed transfer will
have no impacts on lake levels upstream, which includes High Rock Lake.

The IBT petition included detailed information regarding drought management for the
current water supply sources used by Concord, Kannapolis and other Cabarrus County
communities. The preferred alternative is a regional solution that will allow Concord and
Kannapolis to negotiate water supply agreements with their neighboring communities.
When these agreements are in place, the drought management plan will be updated to
reflect the additional water supply sources.

Summary
This addendum addresses issues raised during discussions at the February 9, 2005 EMC
Water Allocation Committee Meeting and the February 10, 2005 EMC Meeting where they
agreed to conduct a public hearing on the proposed IBT coordinated with the public
meeting for the EIS for this action. Additional information will be provided in response to
comments provided during this public comment process.

References
Black and Veatch, 2002. Water and Wastewater Master Plan for Cabarrus County. Prepared
for the Water and Sewer Authority of Cabaruss County.

CH2M HILL.  1999.  Request for Increased Maximum Withdrawal Rate at the Catawba
River Raw Water Pumping Station.  Charlotte, North Carolina.

ENTRIX, 2001. Environmental Assessment for Charlotte-Mecklenburg Utilities Increased
Withdrawal from Mountain Island Lake. Catawba-Wateree FERC Project.



ADDENDUM TO EIS AND IBT PETITION TO ADDRESS COMMENTS FROM THE ENVIRONMENTAL MANAGEMENT COMMISSION

CLT/DRAFT TM ADDEDUM 3-2-05_V2.DOC 7

Attachment 1
Excerpts from the Water and Wastewater Master Plan for Cabarrus County

(Black and Veatch, 2002)




































































