Wilmington Harbor GRR

Minutes of the June 18, 2008 Meeting

Prepared by

Frank Yelverton

1. The attendance list is attached including those on the conference line.  If you participated and are not on the list let me know.
2. The minutes of the March 19, 2008 meeting were reviewed with the following updates or additions indicated in bold italics:
a. Based on modeling performed by the Corps, if Lock and Dam #2 was removed there would be at least 5 feet of water during low flow conditions from Lock and Dam # 2 to the vicinity of Tar Heel.  This is because of the influence of Lock and Dam #1 to that point.  However from the vicinity of Tar Heel upstream to Lock and Dam #3 (about 6-7 miles) the area could be more of a natural riverine system with the possibility of a riffle/pool complex during low flow conditions.  The proposed Smithfield intake is in this reach.  Dredging may be required near the intake during low flow conditions, and debris may accumulate during these conditions.  These dredging costs were included in the October 19, 2007 report prepared by CDM (attached).  
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After the meeting, I contacted Don Betz about the status of the permit application for the water supply intake.  He indicated that he will contact his consultant and get back with me.
b. If the locks and dams are deauthorized, then a willing and reliable recipient needs to be determined.  The proposed House Bill 1813 would address this issue.  In summary, it states that “The State of North Carolina may accept from the United States Locks and  Dams  #1,  #2,  and  #3  on the Cape Fear River, along with all adjacent  lands currently owned by the United States, after the three locks and  dams  have  been  properly  refurbished  and the rock arch rapids fish ladders have been successfully constructed.”  I called Roger Sheats before the meeting to determine the status of the bill, but was not able to contact him.  Phil Prete indicated that a companion bill had been introduced in the Senate (S1585) by Senator Boseman.  A check of the NC General Assembly webpage (http://www.ncga.state.nc.us/) indicated that both bills were still in committee.
c. The Navy plans to use the facilities at Lock and Dam #2 indefinitely.  They need to get past Lock and Dam #1 by locking and get past Lock and Dam #2 by either locking or dam removed.  The Corps will probably develop and MOA with the Navy for long-term use of a portion of the site. 

d. The consensus of the PDT is that improved fish passage is desirable at all three locks and dams.  The PDT is proposing to construct rock ramps at all three locks and dams.  No. 1 would be for mitigation for blasting in the harbor, No. 2 would be mitigation for the relocated turning basin, and No. 3 would be an NER component.  Also as indicated in previous minutes, a rock ramp has about an 80% probably of successfully passing anadromous fish such that the population would increase.  An anadromous fish population can not successfully increase unless it can reach acceptable spawning grounds, so a rock ramp at No. 3 (the last barrier to traditional spawning areas) would help increase the probability of success.  
e. The stability analysis of the lock walls at Locks and Dams #1, 2 & 3 is complete.  The lock walls will not be stable if a rock ramp was placed adjacent to it.  There are two ways to resolve this issue.  First, the ramp could probably be sloped on 1:5 away from the lock wall.  The design has not been done, but will need to preclude a “dead” space where fish could become trapped.  Second, the outside of the lock wall could be reinforced with concrete.  The first approach (1:5 slope) would probably be cheaper.  
Following the meeting, I received an email dated 6/20/2008 from Bennett Wynne requesting that an “acceptable solution to this problem should be presented in the environmental document”.  We concur with this request.  I also contacted Luther Aadland after the meeting, and he agreed to review design alternatives that we develop.     

f. The wetland line on the POD lands has been marked and approved by Regulatory.   Only one right of entry has not been received, and it should be in a few days.   Some of the rights of entries previously obtained are beginning to expire, but renewals should not be a problem.  Hopefully the survey will begin within a month.
g. As Sharon Haggett stated in previous meetings, the 2009 President’s budget contains no money for any of the Wilmington Harbor projects (96 Act, GRR, or DMMP).   If there are no adds, all work must stop.  This situation has occurred previously in the President’s budget, but adds were successful.  We are not aware of any adds to date.
h. John Sutherland indicated that the State will be sending a letter to the Corps headquarters requesting permission to advance funding to the Corps with the intention to keep the Wilmington Harbor projects moving forward.  Darren England and Sharon Haggett will check on the status of this.
i. The milestones for the GRR have slightly changed as follows:

i. Issue Draft EIS/Feasibility report for review
Early fall 2008

ii. Issue Final EIS/Feasibility report for review
Late winter 2009

iii. Record of Decision signed


Mid summer 2009
j. All three dams have been determined to be stable at this time.  However, the scour holes at #1 and #2 could eventually cause undermining of the dams.  Surveys results from 1921, 1973, and 2006 are attached.  Lock and Dam #1 appears in better shape than #2.  The Corps plans to perform another survey as soon as the river flow is low enough, and perform a sensitivity analysis related to the scour holes.  The river levels needs to be low so that it is safe to approach the dam, and at low flow surveys are not adversely affected by entrained air bubbles.  The sensitivity analysis would determine how close the scour hole could be to the dam before a stability problem would occur.  Another survey was performed at Lock and Dam #1 on June 12, 2008.  This information is being processed and will be provided before the next meeting.  Lock and Dam #2 was to be surveyed the week of June 23rd, but rains over the weekend caused the water level to rise too high.  
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3. NCSU has completed their second and final year of anadromous egg and larvae sampling.  The sampling went well and the report will be posted on our webpage when available.
4. The PDT agreed to meet every other month.  The next meeting will be August 20, 2008.  The meetings will be at the same time and location. 
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Technical Memorandum

To: Lower Cape Fear Water and Sewer Authority
Smithfield Packing Company, Inc.

From: J. Brenan Buckley, P.E., CDM
Date: October 19, 2007

Subject: Assessment of the Impacts of the Removal of
Lock and Dam Number 2 to the Proposed Intake at
Tar Heel, North Carolina

The US Army Corps of Engineers (ACOE) is considering the removal of Lock and Dam 2,
located near Elizabethtown on the Cape Fear River, to facilitate fish passage/migration along
this reach of the river. Earlier studies by ACOE focused on the removal of Lock and Dam 1
(near Wilmington) and Lock and Dam 3 (near Tar Heel), but both alternatives have been
removed from consideration to avoid impacts to municipal water supply intakes on the Cape
Fear River. The Lower Cape Fear Water and Sewer Authority (LCFWASA), in partnership
with Smithfield Packing Company, Inc. (SPC), is developing permitting and design packages
for a surface water treatment plant and raw water intake that will ultimately draw up to 30
million gallons of water per day from the normal pool impounded by Lock and Dam 2. A
team led by Camp Dresser & McKee (CDM) has been retained by LCFWASA for this effort
and has completed a Preliminary Engineering Report (PER) that defines the preliminary
design for the intake, raw water pump station, and water treatment plant (the water system).

The purpose of this technical memorandum (TM) is to evaluate the impacts of the removal of
Lock and Dam 2 on the proposed water system’s construction costs, operation and
maintenance costs, reliability, and water quality.

Existing River Conditions (with Lock and Dam 2)

Lock and Dam 2 is located on the Cape Fear River at Elizabethtown, approximately 20 miles
downstream of the proposed LCFWASA intake at Tar Heel, NC, as shown in Figure 1. The
proposed LCFWASA intake at Tar Heel is located in the normal pool of Lock and Dam 2.
Water depth at the proposed intake site is approximately 14 feet under normal flow
conditions. The river bed is at approximately elevation 7 feet (NGVD 29) in the vicinity of the
proposed intake. A topographic and baythmetric survey of the proposed intake site is shown
in Figure 2.
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Impacts of Lock and Dam Number 2 Removal
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The ACOE developed a HEC-RAS hydraulic model to generate water surface profiles for the
river between the three existing locks and dams; this model was made available to CDM for
use in this evaluation. CDM used the model “as-is” to predict water surface elevations for
existing river conditions using a 300 cfs discharge, which was earlier selected by ACOE as a
representative low-flow target suitable for the analysis of lock and dam removal.

Future River Conditions (with Lock and Dam 2 Removed)

Removal of Lock and Dam 2 would have a significant effect on the expected water depth in
the vicinity of the proposed LCFWASA intake under most, if not all, flow scenarios. As part
of this evaluation, CDM reviewed a draft B. Everett Jordan Lake Drought Management Plan,
dated December 9, 2002, prepared by the North Carolina Division of Water Resources and the
ACOE’s 1992 Water Control Manual for the B. Everett Jordan Project to determine if the river
flows selected by ACOE for the evaluation of the impacts of lock and dam removal are
consistent with current operating protocols, in addition to historical flow data. The draft
2002 Drought Management Plan established a target river flow of 200 cfs measured
downstream of B. Everett Jordan Dam at Lillington, NC after 42 days of drought in the spring
and summer, the most restrictive river flow requirement included in the plan. Correlations
between stream flow measurements at Lillington and Lock and Dam Number 3 were
developed to determine if the 300 cfs target selected by ACOE for evaluating lock and dam
removal is consistent with the drought management plan. These correlations were developed
for two time periods that represent recent low-flow conditions: June to November 2002 and
September 2006 - September 2007. The correlations shown in Figures 3 and 4 indicate that
flows measured at Lock and Dam 3 can generally be expected to be at least 250 cfs greater
than the target flows at Lillington and, as a result, the 300 cfs flow used by the ACOE for the
evaluation of lock and dam removal is sufficiently conservative for this analysis.

CDM used the ACOE’s HEC-RAS hydraulic model to predict water surface elevations at 300
cfs and at 154 cfs, the lowest one-day flow on record measured at Lock and Dam 3 since the
impoundment of B. Everett Jordan Dam in 1982, as elevation 13.35 feet and elevation 12.30
feet respectively. Water depth at the proposed intake site was predicted to be approximately
6.4 feet at 300 cfs with Lock and Dam 2 removed, a decrease of 7.3 feet, or over half of the
river’s current depth. Water surface profiles generated for both scenarios using HEC-RAS are
shown in Figure 5.

Proposed Intake Configuration Under Existing River Conditions

CDM and its subconsultant Gannett Fleming, Inc. (GF) developed a proposed intake
configuration for the LCFWASA water system that was based on existing water surface
elevations defined by Lock and Dam 2, general water supply intake design principles, and
manufacturer recommendations. Passive intake screens were selected as the preferred intake
option at this site due to the difficult access conditions and location within a wide flood plane.
Passive screens include no moving parts, reducing maintenance requirements and downtime
and are designed using Vee-Wire technology, which minimizes clogging. Passive screens do
not require a headwall or intake tower, but will require a pile foundation to anchor the screen
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manifold in the river. Additional structures and warning buoys will be necessary to provide
protection from river traffic or large debris.

Passive screens can be arranged in a number of configurations for this site. The alternatives
considered for 30 MGD ultimate capacity included one 78-inch diameter screen, two 60-inch
diameter screens, three 42-inch diameter screens, and four 36-inch diameter screens. These
screen configurations were selected based on the North Carolina Department of Environment
and Natural Resources (NCDENR) requirements for a maximum slot width of 1 millimeter
and maximum flow velocity of 0.5 feet per second, which helps to minimize impingement
and clogging. Equipment costs for each of the passive screen alternatives are essentially
equal, but foundation costs escalate as additional screens are added.

The vertical location of passive screens in the water column is dictated by three primary
considerations: entrainment of sediment, entrainment of air, and damage from debris or river
traffic. The screens must be installed at a minimum elevation of one-half the screen diameter
above the bottom of the river to prevent entrainment of sediment. The screen manufacturer
suggests a minimum water column of one-half the screen diameter above the intake,
primarily to prevent vortices from forming at the screens and to protect the screen from
damage (due to floating debris). The formation of vortices at the screens will entrain air and
reduce the flow through the screens. Complex hydraulics make it difficult to determine if and
at what flow the formation of vortices will occur for a given site, but the likelihood increases
as the water column decreases and as flow increases.

Based on these criteria, CDM and GF recommended that the proposed raw water intake be
constructed from three 42-inch diameter screens, as shown on Figures 6 and 7. The centerline
of the screens would be located at elevation 10.44 feet. The top of the 42-inch screens would
be located at elevation 12.19 feet, 8.49 feet below the predicted water surface elevation behind
Lock and Dam 2 at 300 cfs. The minimum recommended water surface elevation above the
proposed intake screens (one full screen diameter above the centerline of the intake) would be
13.94 feet, 6.8 feet below the predicted water surface elevation at 300 cfs.

Using the ACOE HEC-RAS model, CDM determined that the total volume of water in the
normal pool between Lock and Dam 2 and Lock and Dam 3 at 300 cfs is 5,400 acre-feet, or 1.76
billion gallons of water, when measured from the water surface elevation at full pool
(elevation 20.74 feet) to the minimum recommended water surface elevation of 13.94 feet.
This storage, excluding other withdrawals, would be equivalent to 58 days of storage at the 30
MGD design capacity of the raw water intake, and 533 days at the proposed water treatment
plant’s initial average daily demand of 3.3 MGD.

Alternative Intake Configuration Under Future River Conditions

CDM and its subconsultant Gannett Fleming, Inc. (GF) developed an alternative intake
configuration for the LCFWASA water system that was selected to maximize the depth of the
intake in the event Lock and Dam 2 were removed and a natural water surface profile was
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restored between Lock and Dam 3 and Lock and Dam 1. In accordance with manufacturer
recommendations, the minimum height of the intake screens above the river bottom was set
at one-half screen diameter to limit the entrainment of sediment. A passive screen
configuration consisting of four 36-inch diameter screens was selected to concurrently meet
NC DENR maximum velocity requirements of 0.5 feet per second at 30 MGD and provide a
minimum vertical cross section, as shown in figures 8 and 9. The centerline of the screens
would be located at elevation 9.94 feet. The top of the 36-inch screens would be located at
elevation 11.44 feet, 1.91 feet below the predicted water surface elevation at 300 cfs. The
minimum recommended water surface elevation above the proposed intake screens to avoid
air entrainment and reductions in capacity (one full screen diameter above the centerline of
the intake) would be 12.94 feet, 0.41 feet below the predicted water surface elevation at 300
cfs. The proposed alternative intake would be above the predicted water surface elevation
and exposed to the atmosphere at 154 cfs.

Using the ACOE HEC-RAS model, CDM determined that the total volume of water accessible
from the proposed alternative intake downstream of Lock and Dam 3 at 300 cfs is 60 acre-feet,
or 19.5 million gallons of water, when measured from the water surface elevation at 300 cfs
(elevation 13.35 feet) to the minimum recommended water surface elevation of 12.94 feet.
This storage, excluding other withdrawals, would be equivalent to less than one day of
storage at the 30 MGD design capacity of the raw water intake and 6 days of storage at the
initial average daily demand of 3.3 MGD.

Impacts of Lock and Dam Removal on LCFWASA Surface Water
System

The removal of Lock and Dam 2 will increase capital costs, operations and maintenance costs,
and the susceptibility of the intake to drought and damage, and could potentially negatively
impact raw water quality of the proposed LCFWASA surface water system. Each is discussed
in detail below. Table 1 provides a summary of the impacts.

Capital Cost Impacts

The currently proposed facilities for the raw water pump station and the raw water intake
pipe include the use of stainless steel wedge wire intake screens in the river connected to a 42
inch diameter intake pipe from the screens in the river to a concrete caisson-style pump
station approximately 450 feet from the edge of the river.

Intake System

As noted above, the proposed intake under current conditions consists of three 42-inch
diameter stainless steel screens. The system requires a pile foundation to support and anchor
the intake pipe, intake manifold, and screens to the river bottom. An airburst system,
comprised of an air compressor, receiver tank, and pneumatic valves, is used to routinely
clean the screens and keep them free of debris. The capital cost of these components of the
intake system is dependent on the number of screens and the overall dimension of the system.
In this case, the estimated capital costs for the proposed three 42-inch screen intake system is
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$1.9 million. Estimated capital costs for the four 36-inch screen intake system, required if
Lock and Dam 2 is removed, is $2.07 million, an increase of $107,000.

Raw Water Pump Station

The raw water pump station will convey raw water to a water treatment plant that will utilize
conventional sedimentation and filtration for treatment. The invert elevation of the raw water
pump station matches that of the intake; consequently, if the elevation of the proposed intake
is decreased to accommodate lock and dam removal, the capital cost of the caisson would
increase. In this case, the difference in intake centerline elevation is nominal (0.5 feet) and, as
a result, the capital cost impact to the pump station resulting from lock and dam removal is
estimated at approximately $40,000 based on a per vertical foot cost of the pump station.

Raw Water Impoundment

Under current conditions, a raw water impoundment may be constructed as a bid alternate
but is not required under North Carolina Public Water Supply Rules. In fact, three other
municipal water suppliers on the Cape Fear River - Fayetteville Public Works Commission,
the City of Wilmington, and the LCFWASA King's Bluff facility - do not utilize raw water
impoundments. The large volume of storage at Lock and Dam 2 provides a dampening in
water quality changes, which makes water treatment operations easier and more effective. If
Lock and Dam 2 were removed, then a raw water impoundment at the treatment plant would
become a necessity instead of an optional item in order to provide some level of protection
from fluctuations in river water quality that are currently dampened by the existing locks and
dams. The capital cost of providing a 9 million gallon (MG) raw water impoundment for 2
days of storage (at the water plant’s initial 4.4 MGD maximum capacity) is estimated as $1.65
million.

The future capital cost of providing two sequential additions of 25.5 MG raw water
impoundments for a long-term total of 60 MG is estimated as $3 million per impoundment in
2007 dollars, which gives a present worth cost of $2.6 million for the sum of one
impoundment added in 10 years and another in 30 years.

Operations and Maintenance Impacts and Costs

The removal of Lock and Dam 2 will result in a number of operational and maintenance
impacts to the proposed LCFWASA water supply system. Costs for operational and
maintenance costs are presented in 2007 present worth dollars over a 50-year planning period.

Intake System

Lowering the intake screens relative to the river bottom to accommodate the removal of Lock
and Dam 2 could potentially make the screens more susceptible to sedimentation. Placing the
screen close to the river bottom can impact water quality by increasing the amount of solids
withdrawn by the intake, primarily from suspended bedload that travels down the river. The
solids must be removed by both the treatment process, which has a cost impact that is
difficult to quantify until such a change is actually made, and by maintenance dredging at the
intake. Annual maintenance dredging is often required in run-of-the-river intakes to help
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keep the sediment from building up around the screens and then entering the screens and
damaging the pumps. Based on experiences with similar intakes in the Carolinas, this
dredging cost is approximately $0.97 million in present worth over a 50-year planning period.

The removal of Lock and Dam 2 and the corresponding decrease in water depth at the intake
may also increase the susceptibility of the intake to clogging and/or damage due to floating
debris. Floating materials such as leaves, trees, and boats could potentially impact and
damage the screens or require maintenance removal (screen cleaning via the airburst system
or more invasive measures). Costs for more frequent operation of the airburst system are
related to power costs and equipment maintenance costs and are not easily quantifiable
without performance data. Repairs required due to impacts with floating debris or boats
may reach $60,000 - $90,000 per screen if a complete screen replacement is required.

Raw Water Pump Station

The removal of Lock and Dam 2 would lower the predicted water surface elevation of the
river at the proposed LCFWASA intake by approximately 7.3 feet at 300 cfs. In addition to
increasing the likelihood of air entrainment as noted above, this decrease in suction head
available for the raw water pump station will result in increased pumping costs. The present
worth costs of the increased pumping is estimated to be approximately $80,000 for pumping
a predicted long-term average flow of 6.6 mgd an additional 7.3 ft of head for 50 years at an
average electricity cost of $ 0.06 per kilowatt hour. As river level drops during unexpected
low flow conditions, air may be pulled into the screens, which could result in damage to the
three 6.2-MGD submersible raw water pumps planned for the pump station’s initial phase.

Treatment System and Water Quality

The significant storage volume impounded by Lock and Dam 2 and the other upstream
impoundment provides some pre-treatment by providing time for suspended solids to settle
out of the water, dampening the effects of river water quality changes. The average amount
of solids in the river appears to be slightly higher (approximately 2 mg/L higher) in the
upstream reaches without the lock and dams. Consequently, one might estimate that the lock
and dam storage may remove about 2 mg/L of suspended solids, on average. The cost to
treat, remove and dispose of these solids if they are not pre-settled is estimated as roughly
$500 per dry ton of solids. The extra present worth cost for treatment and disposal of these
solids at a predicted long-term average plant flow of 6.6mgd for 50 years is $180,000.

Beyond the costs listed herein, the large volume dampening provided by Lock and Dam 2
also increases the potential for detection and removal of contaminants that may occur
sporadically. In the absence of a large storage volume such sporadic contaminants, most of
which are only tested periodically with grab sampling, have much greater risk of reaching the
drinking water consumer. This is of particular importance given the upstream location of an
NPDES wastewater discharge owned by E.I. DuPont. When the maximum permitted fluoride
discharge from the DuPont outfall coincides with a minimum day river flow, the fluoride
concentration in the river would be well over state drinking water standards of 4.0 mg/L.
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The storage provided by Lock and Dam 2 is critical to dampening these potential fluoride
peaks.

Reliability and Susceptibility to Drought

The removal of Lock and Dam 2 would have a significant detrimental impact on the reliability
of the proposed LCFWASA intake and the system’s susceptibility to drought. As noted
above, the removal of Lock and Dam 2 would effectively eliminate the 1.76 billion gallons of
storage currently available at the proposed intake site, which is equivalent to 58 days of
storage at ultimate intake capacity and 533 days of storage at the initial average daily demand
of 3.3 MGD. This volume of storage is significant under both demand scenarios and would be
critical to the system’s ability to provide adequate water supplies in periods of prolonged
extreme drought.

Run-of-the-river systems that do not have in-stream storage provided by locks and dams are
particularly susceptible to drought. An excellent example of the importance of having extra
river depth such as offered with a lock and dam is by comparing to the current situation at
multiple intakes on the Neuse River where there is no lock and dam to provide storage. The
current drought has the City of Goldsboro and other utilities concerned over the low river
levels above their screens and the resulting potential to run out of water. Given the dire
concern over river levels at intakes without lock and dams in this year’s drought, it is logical
in terms of drought risk management to retain the lock and dam and resulting reliable river
depth if at all possible.

Summary and Conclusions

The removal of Lock and Dam 2 will have a significant impact on the viability of a proposed
30 MGD raw water intake at Tar Heel, NC. River depths in the vicinity of the intake are
expected to decrease by over half of the river’s current depth. Differences in capital costs
related to the design and construction of an alternative intake system capable of meeting the
required 30 MGD capacity are not significant, as construction of the intake has yet to begin.
However, LCFWASA will incur additional capital costs on the order of $2.0 million initially to
construct a deeper pump station and a 9 million gallon raw water impoundment that is
considered optional if Lock and Dam 2 remains in service. Future additional cost for
impoundment expansion is $6 million in 2007 dollars, $2.6 million in present worth dollars.

LCFWASA will also recognize increased present worth operations and maintenance costs on
the order of $1.3 million including additional dredging at the raw water intake, increased
pumping costs, and increased treatment and disposal costs for solids that would likely have
settled in the normal pool defined by Lock and Dam 2. Combining capital and O&M costs
gives a present worth added cost of $ 5.76 million. The large volume of water stored behind
Lock and Dam 2 provides a dampening effect to water quality changes in the river, which
makes water treatment operations easier and more effective. The large volume dampening
also increases the potential for detection and removal of contaminants that may occur
sporadically. In the absence of a large storage volume such sporadic contaminants, most of
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which are only tested periodically with grab sampling, have much greater risk of reaching the
drinking water consumer.

The removal of Lock and Dam 2 greatly increases the proposed LCFWASA water system’s
susceptibility to drought, effectively eliminating the available supply pool behind Lock and
Dam 2 by reducing the pool from 533 days of storage to 6 days of storage at the initial
average daily demand of 3.3 MGD. Given the dire concern over river levels at intakes
without lock and dams in the recent droughts of 2002 and 2007, in addition to the other
reasons discussed above, CDM recommends that Lock and Dam 2 remain in service on the
Cape Fear River.
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