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Wilmington District

Reservoir Regulation Activities for Fiscal Year 1999

A.  General.  This is an annual report summarizing activities relating to water control management of reservoirs within control of the Wilmington District during Fiscal Year 

1999(1 October 1998- 30 September 1999.

B.  Reservoir Projects.  The Wilmington District operates five Corps reservoir projects, three Corps lock and dams and has flood control jurisdiction over four privately owned power projects in accordance with Federal Energy Regulatory Commission project licenses as set forth in Memorandums of Understanding.  Corps projects are:  John H. Kerr Dam and Reservoir project and Island Creek Dam and Pumping Station, a subimpoundment of Kerr Reservoir, are located on the Roanoke River, North Carolina and Virginia; Philpott Lake project located on the Smith River in the Roanoke River Basin, Virginia; B. Everett Jordan Dam and Lake project located on the Haw River in the Cape Fear River Basin, North Carolina; W. Kerr Scott Dam and Reservoir project located on the Yadkin River in the Yadkin-Pee Dee River Basin, North Carolina; and Falls Lake project located on the Neuse River in the Neuse River Basin, North Carolina.  Also located on the Cape Fear River are three Corps of Engineer lock and dams.  These are Lock and Dam One near Kelly, North Carolina, Lock and Dam Two near Elizabethtown, North Carolina, and William O. Huske Lock and Dam (Lock and Dam Three) near Tarheel, North Carolina.   Non-Federal projects operated for flood control under Memorandums of Understanding are:  Smith Mountain and Leesville Pump Storage projects located on the Roanoke River, Virginia, and owned by Appalachian Power Company; and Gaston and Roanoke Rapids hydroelectric projects located on the Roanoke River, North Carolina and Virginia, and owned by North Carolina and Virginia Power Companies, subsidiaries of Virginia Power Company.  A summary of reservoir conditions and performances during Fiscal Year 1999 for each Corps owned project is found in tables 1 through 6 on pages 22 to 27.
C.  Hydrometeorological Summary.  The weather affecting reservoir projects in the Wilmington District during Fiscal Year 1999 continued the pattern seen in Fiscal Year 1998.  All five reservoir projects began the year in a drought status, following the dry fall. Late winter and early spring rains brought the reservoirs back to guide curve with the exception of Philpott which had nearly nine inches less rainfall than normal for the fiscal year.  W. K. Scott also had less than normal rainfall. J. H. Kerr, Falls Lake, and B. E. Jordan projects all had greater than rainfall due in large part to two Hurricanes in September.

     1.  John H. Kerr Dam and Reservoir.   Total precipitation for the drainage area above John H. Kerr Reservoir was 40.87 inches, which was 2.10 inches or 4.9 percent below normal.   The greatest monthly rainfall amount was 10.21 inches in September or 6.68 inches above normal.  The least monthly amount of precipitation was 1.12 inches in November or 1.67 inches below normal.  
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Average inflow to Kerr Reservoir for the year (adjusted for storage in upstream reservoirs) was 4,539 cubic feet per second (c.f.s.) or  41 percent below the average inflow for the period of record of 7,687 c.f.s.  The maximum average inflow occurred in September with 11,921 c.f.s. which was 252 percent of normal.  The minimum average inflow occurred in August with 657 c.f.s. or 13 percent of normal.

     2.  Philpott Lake.   The drainage area above Philpott Dam had 42.37 inches of rainfall which was 8.76 inches below normal or 83 percent of normal.  The highest monthly rainfall occurred in September with 7.85 inches or 3.11 inches above normal.  November was the low rainfall month with 1.45 inches or 2.03 inches below normal.  

[image: image4.png]Average Rainfall on Drainage Area Above Philpott Dam -- FY1999

@Period of Record Average SFY 1999
1998

12 1999

1
g N
£ 8
2 N

6 !
g _ ol NI [4
£
£ o4 H
K] 7 7 N

2 N H

N N
0

Oct ™ Nov | Dec | Jan | Feb | Mar | Apr | May' Jun ' Jul ' Aug ' Sep





[image: image5.png]Flow, cfs

800
700
600
500
400
300
200
100

Inflows to Philpott Dam -- FY1999

mPeriod of Record Average mFY 1999

1998 1999
N N N
N| N NN | Vs
Oct " Nov ' Dec | Jan | Feb | Mar | Apr | May ' Jun ' Jul | Aug | Sep





Average inflow to Philpott Lake was 128 c.f.s. for the year or 45 percent of normal.  The maximum average inflow occurred in January and it recorded 226 c.f.s.,  which was 47 percent of normal.  The minimum average inflow occurred in August with 30 c.f.s.,  which was 14 percent of normal.

     3.  B. Everett Jordan Dam and Lake.  Rainfall above B. Everett Jordan Dam was 53.92 inches, which was 9.20 inches above normal or 121 percent of normal.  The highest monthly precipitation occurred in September at 15.92 inches or 12.40 inches above normal.  The month of October received the lowest amount of rainfall with 1.31 inches or 1.84 inches below normal.  
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Average inflow to Jordan Lake was 1445 c.f.s. for the year or 89 percent of the long term average of 1,623 c.f.s.  The maximum average monthly inflow occurred in September with 6709 c.f.s. which was 808 percent of normal.  The minimum average monthly inflow occurred in June with 214 c.f.s. which was 4.9 percent of normal.

     4.   W. Kerr Scott Dam and Reservoir.  Total precipitation for the drainage area above Kerr Scott Dam was 48.55 inches, which was 7.06 inches or 13 percent below normal.  The highest monthly precipitation occurred in February at 6.18 inches or 0.01 inches above normal.  The low rainfall month was November with 1.48 inches and 2.34 inches below normal.  
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Average inflow to Kerr Scott Reservoir was 378 c.f.s. for the year or 35 percent below the long term average of  585 c.f.s.  The maximum average monthly inflow occurred in January with 593 c.f.s. which was 96 percent of normal.  The minimum average monthly inflow occurred in September with 219 c.f.s. which was 49 percent of normal

     5.  Falls Lake.  Precipitation above Falls Dam was 54.27 inches, which was 9.72 inches or 22 percent above normal.  September received the highest monthly rainfall with 17.80 inches or 14.28 inches above normal from Hurricanes Dennis and Floyd.  This is an all time new record maximum rainfall above Falls Dam and 7.45 inches higher than the previous maximum [image: image10.png]Average Rainfall on Drainage Area Above Falls Dam -- FY1999
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which occurred in 1945.    The lowest monthly rainfall amount was received in May with 1.22 

inches or 2.66 inches below normal.  The average inflow to Falls Lake for the year was 845 c.f.s. or 17 percent above the long term average of 725 c.f.s.  The maximum average monthly inflow occurred in September with 5,421 c.f.s. which was 1,477 percent of normal.  The minimum average monthly inflow occurred in July with 34 c.f.s. which was only eight percent of normal.

D.  Water Quantity Control Overview.
     1.  General.  All Wilmington District reservoir projects were operated during the fiscal year in accordance with approved regulation plans.  The status of reservoir regulation manuals, water control plans and drought contingency plans are shown in table 7 on page 28. 

a.  John H. Kerr Dam and Reservoir, located in the Roanoke River Basin, Virginia and North Carolina, began Fiscal Year 1999 at elevation 294.93 feet, mean sea level (m.s.l.) or 4.96 feet below guide curve.  This low starting elevation was a continuation of the low inflow from the previous fiscal year. The weather phenomena that appeared in the Southeastern United States from January to May, 1997, called ‘El Nino’, is typically followed by the opposing weather phenomena, ‘La Nina.’  This weather phenomenon is characterized by drought conditions brought on by low precipitation.  Due to above normal rainfall in December the reservoir level quickly rose above a level guide curve by mid-December.  Above normal precipitation continued into January and further ascended the lake elevation to a peak of 300.91 feet, m.s.l. or 5.41 feet above guide curve on 25 January.  The month of February reverted back to the former low precipitation trend.  Consequently, the lake levels fell to near guide curve by the end of February.  The beginning of March to mid-April posed a situation of a rising guide curve and the trend for low precipitation. [image: image12.png]Resenvoir Elevation, ftms|
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The solution was overcome by a combination of timely periods of short and heavy rainfall events and minimal discharges as needed.   Short and heavy rains in mid-March helped raise lake levels that paralleled a rising guide curve.  Infrequent and heavy rains continued in April and thus continued to raise the lake to the annual maximum elevation of 302.78 feet; m.s.l. or 0.78 feet above guide curve.  May was for the most part a repeat of April.  Brief and heavy rainfall events held the lake at or near guide curve.  A second peak of 302.61 feet, m.s.l. or 0.61 feet above guide curve occurred on 4 May.  It is important to note that the rainfall amounts for March, April and May were below average and the foresight of minimal discharges, power company cooperation and opportune rainfall events made for the successful water storage that was needed for this period.  The course of action was highly beneficial in the areas of fish spawning, recreation and downstream water quality.  The later half of May to the beginning of September the lake level fell below guide curve as a further result of the weather event, ‘La Nina.’ JH Kerr’s lake level fell to the annual minimum lake level of 292.44 feet; m.s.l. or 7.26 feet below guide curve on 2 September.  On 5 and 15 September two Hurricanes made landfall in North Carolina and had indirect impacts on JH Kerr reservoir.  Hurricane Dennis made landfall on 5 September.  The path began in SE North Carolina bowed towards the piedmont of North Carolina and then back to the coast of SE Virginia.  It impacts on JH Kerr were minimal and the rainfall rose lake levels from elevation 293.10 to 295.32 feet, m.s.l. or 2.22 feet.  On 15 September, Hurricane Floyd followed nearly the same path, but was a more powerful and produced much more rain than expected.  As with Hurricane Dennis the path of Hurricane Floyd was below the reservoir and the impacts were not direct.   JH Kerr’s lake level as a result of excessive rain did rise to 301.07 feet; m.s.l. or 1.57 feet above guide curve.     The precipitation for the mentioned hurricanes measured 6.03 inches for the upper Roanoke River Basin in the first half of September.   During the later half of September a trough of low pressure originating from the Gulf of Mexico and a cold frontal moving down from the Great Lakes region resulted in 3.35 more inches of rain the last week of September.  The resulting precipitation further increased JH Kerr’s lake level to it’s ending fiscal year lake level of 302.60 feet, m.s.l. or 3.1 feet above guide curve on 30 September. Maximum flood pool storage utilized during the year was 11 percent.  The contractual power pool storage remaining at the lowest elevation during the year was 100 percent.  Gross generation for the fiscal year amounted to 230,897,000 kilowatt-hours or 46 percent below normal.  Annual flood damages prevented during Fiscal Year 1999 were $4,612,800 making a cumulative total of $390,251,200 since 1952.


b.  Philpott Lake, located on the Smith River in the Dan River Basin, Virginia, began Fiscal Year 1999 at elevation 967.71 feet, m.s.l. or 3.79 feet below the guide curve.  The level of Philpott Lake continued to drop into January due to well below average inflows.  [image: image13.png]Reservoir Elevation, ftmsl
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The Smith River Basin followed nearly the exact weather pattern as the Upper Roanoke River Basin.  The year began with the previous year’s effects of the ‘La Nina’ weather pattern.  As a result, Philpott’s lake level fell to 963.41 feet; m.s.l. or 8.09 feet below guide curve on 1 January.  A ‘mirrored’ operation of JH Kerr was followed at Philpott.  Timely, although below average, rainfall events for the months of January to April were observed and reservoir operations were such that full advantage was taken.  Discharges were minimal and energy was transferred from Philpott to JH Kerr.  Thus, reducing the energy production from Philpott, hence, flow from Philpott was reduced.  This operation was started on 2 January until 2 April.  The combination of reduced discharges and needed precipitation resulted in a slow ascent of the lake level to the annual maximum elevation of 971.28 feet, m.s.l. or 2.22 feet below guide curve on 24 May. Once the lake level reached this peak the continued effects of ‘La Nina’, evaporation from summer heat, transfer of energy from JH Kerr to Philpott dropped lake level steadily to the annual minimum elevation of 955.68 feet, m.s.l. or 15.82 feet below guide curve on 23 September.  The Hurricane season had no effects on Philpott.  The cold front from the Great Lakes region in late September produced enough rainfall to raise Philpott’s lake level 1.73 feet or to 957.41 feet, m.s.l at the end of the fiscal year. The lake level ended the fiscal year 14.09 feet below guide curve.  No flood pool storage was utilized during the fiscal year.  The contractual power pool storage remaining at the lowest elevation during the year was 11 percent.  Gross generation for the fiscal year amounted to 15,852,240 kilowatt hours or 40 percent below normal.  There were no flood damages prevented during Fiscal Year 1999 making the cumulative total $346,205,000.
c.  B. Everett Jordan Dam and Lake, located in the Cape Fear River Basin, North Carolina, began Fiscal Year 1999 at elevation 213.21 feet, m.s.l. or 2.79 feet below guide curve.  The dry weather patterns attributed to ‘La Nina’ caused Jordan Lake to continue dropping to the lowest level for the fiscal year on 8 December at 210.31 feet m.s.l. or 5.69 feet below guide curve.  From mid December through January several rainfall events attributed to the ‘El Nino’ weather pattern caused the lake to return to guide curve elevation of 216.00 on 05 January 1999.  In late January another rain event caused the lake to rise to just over elevation 220, returning to near guide curve by early February.  Through March, April and May the lake remained near guide curve with the exception of rising to near 218 during minor rain events. [image: image14.png]Reservoir Elevation, ftmsl
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Jordan Lake level gradually fell below guide curve on 1 June and continued to fall to near elevation 212 feet m.s.l. due to a drought.  September brought three back to back hurricanes  that brought the lake back to guide curve on 6 September and continued to rise to near elevation 220 before dropping back to near guide curve. Mid September’s hurricane pushed the lake to elevation 223.32 feet, m.s.l. or 7.32 feet above guide curve.  This was the maximum elevation for the fiscal year. Jordan Lake ended the fiscal year at 223.32 feet m.s.l. Maximum flood pool storage utilized during the fiscal year was 23.3 percent and conservation pool storage remaining at the minimum elevation was 50.4 percent.  Flood damages prevented during Fiscal Year 1999 were $11,436,100 making the cumulative total since inception of the project in 1981 $204,909,400.


d.  W. Kerr Scott Dam and Reservoir, located in the Yadkin-Pee Dee River Basin, North Carolina, began Fiscal Year 1999 at elevation 1028.58 feet, m.s.l., or 1.42 feet below the guide curve elevation of 1030.00 feet, m.s.l.  The lake level returned to guide curve elevation on 8 Oct but drier conditions resulted in a continual elevation drop to near 1028.60 feet, m.s.l. on 8 December.  W. Kerr Scott Reservoir returned to guide curve on 13 December and remained at or near that level through May 1999.  During the period mid December through May several storm events caused minor rises in the reservoir level to elevation with the annual maximum elevation of 1033.81 occurring on 25 January.  During the months of Jine and July, the reservoir level stayed within one foot of the guide curve elevation.  Near drought contions returned in August and September drawing the lake down to the annual minimum elevation of 1026.33 feet msl, or 3.67 feet below guide curve, on 27 September. Minor rainfall brought the level back to 1028.79 by the end of  September.  Maximum flood pool storage utilized during the fiscal year was 5.7 percent, and the conservation pool [image: image15.png]W. Kerr Scott Reservoir -- FY 1999
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storage remaining was 86.2 percent at the minimum elevation.  Flood damages prevented during Fiscal Year 1999 were $292,000 raising the cumulative total since inception of the project in 1963 to $164,009,800.

e.  Falls Lake, located in the Neuse River Basin, North Carolina, began Fiscal Year 1999 at elevation 248.40 feet, m.s.l. or 2.60 feet below guide curve.  Below average inflows through mid-December caused the lake elevation to fall to 246.03 feet, m.s.l. or 4.07 feet below guide curve on 12 December.  This was the minimum lake elevation for the fiscal year.  Above average rainfall during December and January caused Falls Lake elevation to stair step upward with each event to peak at elevation 253.80 feet, m.s.l. on 26 January.  The lake elevation remained near the guide curve level with minor rises of 252.46, 252.23 and 252.36 feet, m.s.l. in March, April and May, respectively.  A return of the ‘La Nina’ induced drought conditions in late May caused Falls Lake level to begin a gradual decline that continued until late August.  The elevation of Falls Lake reached 246.77 feet, m.s.l. on 25 August.  Heavy [image: image16.png]Falls Lake -- FY 1999
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rains associated with Hurricanes Dennis and Floyd in August and September caused Falls Lake level to rise in a stair step manner, ending the fiscal year at elevation, 264.25 feet, m.s.l. or 14.15 feet above guide curve which was the maximum level reached during the fiscal year.  This elevation also represents an all time record level reached since first filling of the project back in 1983.  The maximum flood pool storage utilized during the year was 95.1 percent, and the minimum conservation pool storage remaining was 56 percent.  Flood damages prevented during Fiscal Year 1999 were $139,919,200 making the cumulative total since inception of the project in 1983 $539,169,600.

     2.  Water Quality and Low Flow Regulation.

          a.  John H. Kerr Dam and Reservoir.  Normal low flow requirements into the lower Roanoke River downstream of Roanoke Rapids Dam were met throughout the fiscal year.  Other special releases during the striped bass spawning season are described in paragraph 6 below.

          b.  Philpott Lake.  Normal low flows were made from Philpott throughout the fiscal year.

          c.  B. Everett Jordan Dam and Lake.  Low-flow releases were made from B. E. Jordan Dam throughout the fiscal year to meet the water quality target flow of 600 c.f.s. (plus or minus 50 c.f.s.) at Lillington, North Carolina.

          d.  W. Kerr Scott Dam and Reservoir.  Releases were made from W. Kerr Scott in accordance with the operation plan during the fiscal year.

          e.  Falls Lake.  Water quality releases were made in accordance with the low-flow operation plan for Falls Lake during the fiscal year.  The operation plan for water quality purposes specifies a minimum average daily flow target in the Neuse River at the Clayton gage of 184 c.f.s. during the months of November through March and 254 c.f.s. during the months of April through October.

     3.  Hydroelectric Power.  Gross power generation at John H. Kerr project was 230,897,900 kwh as compared to an average (1953-1993) of 426,749,000 kwh, and at Philpott project was 15,852,242 kwh as compared to an average (1953-1993) of 26,183,170 kwh. 

     4.  Flood Damages Prevented.  Total flood damages prevented during Fiscal Year 1999 were $156,260,100 for North Carolina and $0 for Virginia. The following table shows the break-down of flood damages for the fiscal year and cumulative damages prevented by Wilmington District projects.

	Project
	FY 1999
	FY 1999

Cumulative

	
	
	

	John H. Kerr
	$ 4,612,800
	$390,251,200

	Philpott
	   0
	346,205,000

	B. Everett Jordan
	11,436,100
	204,909,400

	Falls
	139,919,200
	539,169,600

	W. Kerr Scott
	292,000
	164,009,800

	Total
	$  156,260,100
	$  1,644,545,000


     5.  Headwater Benefits.  In accordance with the Federal Power Act, the Federal Energy Regulatory Commission continues to assess headwater benefits by Kerr and Philpott projects to downstream hydroelectric plants.  Headwater benefit assessments for Calendar Year 1998 were collected during Fiscal Year 1999 in the amount of $475,769 for Kerr and $18,750 for Philpott.  The cumulative total headwater benefits paid have been $13,111,604 for Kerr and $617,610 for Philpott.

     6.  Fish and Wildlife.  In cooperation with State and Federal fish and wildlife agencies, the Wilmington District continued the operation of a trial fish flow regime started in Fiscal Year 1989 in the lower Roanoke River to enhance the striped bass spawning from 1 April to 15 June.  Flow rates under this plan are similar to pre-dam flows with higher flows released in April and lower flows released in June.  The Wildlife Resources Commission in December 1993 requested an extension from 16 to 30 June.  Since storage does not exist in Kerr Reservoir specifically for this purpose, the Wilmington District could not concur with that request.  However, inflows to Kerr Dam and normal releases for hydropower during that time of the year may be within the upper and lower fish flow targets.  Virginia Power Company, who operates Lake Gaston and Roanoke Rapids Dams located downstream of John H. Kerr Dam, agreed to meet the extended target flows if possible.  The Corps of Engineers and Virginia Power Company have agreed to continue the 1 April through 15 June striped bass spawning flow regime through the year 2000.  Flow targets for the spawn were met about 91 percent of the time during 1999. Actual flows were less than flow targets at the beginning of the spawning period due to drought conditions.  According to the North Carolina Department of Inland Fisheries, the Juvenile Abundance Index (JAI) which is a measure of successful fish reproduction, was reported to be 0.8.  In a good year the JAI would be 5.0 or above.  Speculation on the low JAI centers around salinity levels in the western part of Albemarle Sound.  During the spring and early summer, the salinity levels in this area were extremely high and dissolved oxygen levels were very low.  This is documented by a continuous water quality monitoring station at NC highway 45 as well as problems noted by Weyerhaeuser Paper with the high conductivity of fresh water used in manufacturing.  Therefore, it is very likely that the low survival of juvenile fish was a result of the poor water quality conditions in the nursery area.  For the nine previous years of the regime, 1990 through 1998, the JAI's were 1.41, 0.86, 2.60, 44.5, 38.2,  9.9, 31.5, 5.0 and 7.0 respectively or an average of 15.7.

    7.  Recreation.  Visitation during Fiscal Year 1999 was 2,342,200 at John H. Kerr, 921,600 at Philpott, 1,184,700 at B. Everett Jordan, 1,102,048 at W. Kerr Scott, and 634,182 at Falls.

    8.  Water Supply.  Total water supply revenue received by the Wilmington District during Fiscal Year 1999 amounted to $997,872.  There were no new water supply agreements pending at the end of Fiscal Year 1999.

          a. John H. Kerr Reservoir—City of Clarksville, Va.  The City of Clarksville, Virginia, withdrew 117 million gallons (mg) or an average of 0.32 million gallons per day (mgd), and Burlington Industries at Clarksville withdrew 1,273 mg or an average of 3.5 mgd from John H. Kerr Reservoir for water supply.  This water was made available at no cost in accordance with pre-project agreements.

          b. John H. Kerr Reservoir—City of Henderson, NC.  The City of Henderson, North Carolina, withdrew 1,776 mg or an average of 4.9 mgd from John H. Kerr Reservoir during Fiscal Year 1999 .  Water supply revenue received from the City during Fiscal Year 1999 was $11,044.  The cumulative total water supply revenue received since 1978 is now $222,018.  Negotiations to convert the current "water use" contract with the City of Henderson to a "water storage" contract continued to be in progress at the end of Fiscal Year 1999.

          c. John H. Kerr Reservoir/Lake Gaston—City of Virginia Beach, Va.  A water supply storage contract with the City of Virginia Beach, Virginia, for an estimated 10,200 acre-feet of storage at John H. Kerr Reservoir was signed on 13 January 1984.  Water supply withdrawals are made from a pump station on Lake Gaston immediately downstream of Kerr Dam.  Formal operation of the pipeline system began on 1 January 1998.  Total water withdrawals for Fiscal Year 1999 averaged 27.4 mgd.  Water supply revenue received from the City of Virginia Beach was $13,891  plus $45,514 transferred from a holding account for a total revenue realized during Fiscal Year 1999 of $59,405.  A one-time, up-front payment of the water supply portion of the unindexed joint-use cost totaling $2,275,685 was made by the City of Virginia Beach in February 1984.  This payment was placed in a holding account from which equal annual transfers (based on a 50-year life) of $45,514 are made.  Funds transferred from this account through Fiscal Year 1999 total $728,220 leaving a balance of $1,547,465.  The total cumulative water supply revenue realized from the City of Virginia Beach through Fiscal Year 1999 (not including the remaining balance of the holding account) is $949,248                

          d. John H. Kerr Reservoir—Virginia Department of Corrections.  Virginia Department of Corrections (VADOC) has a contract to utilize an estimated 23 acre-feet of the conservation storage in Kerr Reservoir for water supply.  The specified withdrawal rate is not to exceed 60,000 gallons per day.  For this right, VADOC made a one-time up front payment of  $5,229 in 1989 which includes project investment costs, average operation and maintenance as well as major replacement expenses.  Water for the Mecklenburg Correctional Center is currently supplied by a regional system.  This action has delayed construction of the water supply pipeline for an indefinite period of time.

          e.  John H. Kerr Reservoir—Mecklenburg Cogeneration.  A water supply storage contract with the Mecklenburg Cogeneration Limited Partnership (MCLP) for withdrawals of water from John H. Kerr Reservoir was signed on 5 June 1991.  MCLP constructed a pulverized coal-fired cogeneration plant to supply electric power to Virginia Electric and Power Company and steam to Burlington Industries, and uses water from Kerr Reservoir for make-up water.  MCLP has the right to utilize an estimated 600 acre-feet of conservation storage in John H. Kerr between elevation 268 and 300 feet, m.s.l.  MCLP made a one-time up front payment during Fiscal Year 1991 of $150,241 for joint-use construction cost and a payment of $5,983 for annual O&M expenses which is based on total projected annual costs for thirty years and brought back to present worth.  No additional payments or adjustments are expected from MCLP under this contract until year 2021.  Withdrawals of water from John H. Kerr totaled 668 MG or an average of 1.8 MGD during Fiscal Year 1999.

          f.  W. Kerr Scott Reservoir—City of Winston-Salem and Wilkes County, NC.  Discharges were made from W. Kerr Scott Reservoir throughout the year for use by the City of Winston-Salem and Wilkes County, North Carolina.  Revenue received from these users amounted to $132,564 for a cumulative total of $2,804,004 received since implementation of the water supply contract in 1980.

          g.  Falls Lake—City of Raleigh, NC.  Water supply revenue received from the City of Raleigh, North Carolina, during Fiscal Year 1999 for withdrawals of water from Falls Lake amounted to $591,361 for a cumulative total of $7,072,650 since 1983.  Total water withdrawn by the City during Fiscal Year 1999 was 19,963 mg or an average of 55 mgd.  

          h.  Jordan Lake.  Water supply withdrawals from B. Everett Jordan Lake totaled 4,017 mg for an average of 11 mgd.  Revenue received from the State of North Carolina during Fiscal Year 1999 amounted to $203,498 for a cumulative total of $1,332,656 since 1989 for water supply withdrawals.

     9.  Drought Overview.  Tony Young, North Carolina Division of Water Resources, activated the Drought Monitoring Council Several times during FY 99.  The council is made up of Federal, State and local government agencies.  This group monitors drought related variables such as precipitation, reservoir levels, streamflow, ground water, water supply and other hydrologic data.  Eric Farr attended several meetings sponsored by council as Corps representatives.

    10.  Special or Modified Releases.   

          a.  John H. Kerr Dam--Flood Operation.  Heavy precipitation in the third week of January drove the lake level above flood pool at JH Kerr.  For the period of 26 January to 1 February average discharges of 19,500 c.f.s. was declared.  The remainder of the year - despite Hurricane events –  yielded a drier than normal year.

          b.  John H. Kerr Dam—Special Release.  Special releases were made from Kerr Reservoir to accommodate the IFIM releases of 8500 cfs at Roanoke Rapids Dam 8 - 13 April 1999 and 4500 cfs the first week of May. The IFIM releases were made for the VEPCO Gaston/Roanoke Rapids projects for the FERC relicensing study.

           c.  John H. Kerr Dam –Water Quality Special Release.  Tennessee Valley Authority (TVA) was hired to install baffles on the scroll casing of one turbine.  The desired effect is to increase the dissolved oxygen (DO) levels in the project downstream discharged water.  A five hour testing operation was required at full plant discharge on 17 December 1998 to determine pre-installation DO levels.  The baffle installation proved successful and was completed by 20 August 1999.  The DO modifications on the remaining generating units are to be completed by the end of spring 2000.

           d.  Jordan Lake – Special Release.  On Dec 17, 1999, after coordination with the North Carolina State Division of Water Resources, outflows from Jordan were reduced to 125 cfs in order to conserve water due to Drought conditions.  The flow at Lillington was 600 cfs  and still within water quality guidelines.

           e.  Philpott Lake – Special Release.  On 11 May 1999 discharges were released from Philpott Lake to provide recreational stream flow for Boy Scout activities near Bassett, Virginia.  One turbine ran for four hours which increased downstream stages 12-15 inches for water related activities.

E.  Water Control Management Activities.
    1.  Staff. Pertinent personnel assigned to water control management activities during Fiscal Year 1999 in the Coastal, Hydrology and Hydraulics Section include the following:






  Phone

        Name           
Grade  
   (910)   
      Position or Status            


Tom Jarrett

GS-13

251-4455
Chief, Coastal, Hydrology and








    Hydraulics Section

Terry Brown, P.E.
GS-13

251-4761
Hydraulic Engineer

Allen Piner              
GS-12

251-4762
Hydraulic Engineer

Dan Emerson           
GS-11

251-4490
Hydraulic Engineer

Eric Farr

GS-11

251-4414
Hydraulic Engineer

     2.   Personnel Changes During the Year.   Dan Emerson rejoined the Wilmington District during October 1998 after a brief employment with the Bureau of Reclamation in Colorado.
     3.    Training Courses.   Dan Emerson and Allen Piner attended a Corps sponsored course titled “Introduction to GIS” at CREL during the period of 26-30 April 1999.
     4.    Special  Assignments and Activities.


a.  FERC Relicensing of Lake Gaston/Roanoke Rapids Projects.  Various personnel from the Wilmington District attended several meetings during the fiscal year on the FERC relicensing of Lake Gaston and Roanoke Rapids projects.  Personnel from Coastal, Hydrology and Hydraulics Section attending meetings were Terry Brown, Allen Piner, and Tom Jarrett.  Typical agenda items pertaining to the Corps of Engineers concerned water quality conditions downstream of John H. Kerr Dam, the flood operational criteria of Kerr Dam, applying the adaptive management concept to  resources, and potential basin-wide or section 216 studies.


b.  Meeting with AEP.  Dan Emerson and Allen Piner attended a public meeting on 23 November 1998 in Long Island, Virginia.  The meeting was held by American Electric Power Company to discuss their proposed reduced release operation at Leesville project.  This operation was needed as a result of the serious drought conditions causing excessive drawdowns of Smith Mountain Lake.


c.  Hydroelectric Power Contract Changes.  The Southeastern Power Administration revised its power contract with Virginia Power Company for power generated at Kerr and Philpott projects early in the fiscal year.  They also conducted discussions with Carolina Power and Light as well as American Electric Power Company concerning their contracts.

          d.  Meeting with USGS.  Allen Piner met with Raleigh USGS personnel in Raleigh and Richmond USGS personnel in Wilmington on 19 April and 11 May, respectively, to discuss the Fiscal Year 2000 cooperative stream gaging program.
e. W. Kerr Scott and City of Winston-Salem, NC Water Supply Intake.  No new discussions were held during the year in reference to a new water supply intake location for the City of Winston-Salem. 


f. Meeting with Municipal and civic groups.  Terry Brown, met several times during the FY with various municipal and civic groups to explain the operation of Falls Lake Project.

g.  Periodic Inspections.  Allen Piner participated in the ninth Periodic Inspection for W. Kerr Scott during October 1998.  The inspection was limited to only those areas which did not require confined entry training.

h.  Talk at Lower Roanoke River Meeting.  On 19 November 1998 in New Bern, NC, Terry Brown gave a talk on the operation of John H. Kerr Dam to interested people and members of the APES (Albemarle Pamlico Estuary Study) contingent.

i.  COE/NWS Coordination Meeting.  Allen Piner attended a Corps of Engineers/National Weather Service regional coordination meeting on 19-20 July.  The meeting was held at the National Weather Service River Forecast Center office in Peachtree City, Georgia.

j.  COE/SEPA Coordination Meetings.  Buck Buchanan from John H. Kerr powerhouse and Allen Piner attended Corps, Southeastern Power Administration, and Customer coordination meetings throughout the year.  These meetings provide a sounding board arena for issues related to the generation, distribution and sale of hydroelectric power generated at Corps projects within the South Atlantic region.
k.  Cape Fear River Basin Model.   Terry Brown and Eric Farr attended several meetings throughout the fiscal year on the extensive water budget model for the Cape Fear River basin.  Both served on state-wide committees to develop the request for proposal, select the contractor to develop the model (Moffatt and Nichol Engineers in Raleigh, NC and the Danish Hydraulic Institute from Denmark), and gave comments and evaluations during the development of the model.  

l.  Meeting on Deep River Flows.  On 14 October 1998, Terry Brown and Eric Farr met with officials from the Departments of Water Resourses and Water Quality on flows in the Deep River and impacts to the Cape Fear River, specifically low lake levels in Jordan Lake and a declining water quality pool and meeting the water quality flow target of 600 cfs at Lillington, NC. 

m.  Drought Management Meetings.  Eric Farr attended meetings sponsored by the Drought Council of North Carolina.  The meetings were set up to exchange information on drought conditions in North Carolina and to provide forecasts of river, reservoir and water supply system impacts caused by the La Nina drought.

F.  Identifiable Costs for Hydrometeorological Data.  Funds transferred to NOAA for the operation of the FC-30 network for the Roanoke River Basin amounted to $18,360.  The weather satellite service did a good job delivering weather products during the year.  A flat rate charge of $1920 was paid for the AFOS data and $500 for the GOES DOMSAT.  The annual service and maintenance contract plus weather information from GTE cost $955.  Costs during the year for maintenance/major-repair of Data Collection Platforms (DCP's) and all related equipment are estimated to be $2,000.  Expenditures for procurement of replacement equipment totaled approximately $39,100 during the year.  Costs for telephone service at 19 telemetry gage sites totaled approximately $5,000.  With the exception of two sites, we now use cell phones at all gage locations.  Electric utility costs at eleven sites totaled approximately $1,800.  Funds transferred to USGS for the operation of gages used in reservoir regulation during Fiscal Year 1999 totaled $282,454.  Costs during the year which cannot be identified include the time project personnel spent operating weather stations, collecting and recording data, and other related costs which are estimated to be between $30,000 and $35,000.

G.  Experience During the Year in Real Time Water Resource Data Collection
      and Dissemination.

     1.  General. The real-time water control data system operated by the Wilmington District now consists of 36 self-timed DCP sites including 22 with telemetry capability.  Real-time data at all gage sites operated by USGS  are available to the Wilmington District at no cost.  DCP and hydrometeorological data were exchanged with the National Weather Service offices in Raleigh, Blacksburg, Newport and Atlanta.  AFOS data from the Southeast River Forecast Center computer located in Atlanta, Georgia was received via the CEAP network.  Data received from the GTE satellite drop is still ported directly to a server on the water control LAN with specific updates posted on the water control homepage.  The Wilmington District used satellite data products from DTN, The Weather Channel and the Internet to monitor gradually developing weather systems and radar images during Fiscal Year 1999.  An alert radio was also employed to provide immediate notification of severe weather events in the local area.

     2.  Telephonic Communications System.  Telemetry equipment continues to provide a reasonable means of obtaining instantaneous river gage data.  The Wilmington District had access to 31 gage sites with telemetry equipment during the fiscal year.  No additional cellular phones were installed during Fiscal Year 1999.  The total number of cell phones in operation remains at nineteen.  Cellular phone sites continued to provide fair service through the year.  Directional antennas were used to minimize problems at some remote sites.   Periods of unavailable access still exist at some remote gage sites due primarily to fluctuating signal strength viability.  Resolution of these problems is ongoing.

     3.  Satellite Data Collection Equipment.  The Wilmington District operated 36 self timed GOES DCP's and had access to all other sites operated by USGS during the year.  The USGS has made great strides in an effort to convert all of their gage sites to provide DCP data via the GOES satellite.  USGS continues to provide good service maintaining all gages  in the Cooperative Stream Gaging Program for the Wilmington District.  The NOAA-NESS downlink, located at Wallops Island, Virginia, continues to be the primary source for DCP data.   This data was retrieved primarily via modem connection and telnet session.  A backup to the Wallops Island site is still planned at the Jacksonville District which has a dedicated satellite DOMSAT downlink. 

     4.  Proposed Real Time Data Collection Work for Fiscal Year 2000.  Plans for Fiscal Year 2000 are to continue efforts to improve cellular phone reliability and replace aging or damaged DCP equipment.
H.  Progress Reports.

      1.  PC Computer Network .  At the beginning of Fiscal Year 1999, water control servers in the Wilmington District were two Intergraph TD-200 workstations using the Windows NT 4.0 environment.   To date one of the TD200 Servers has been replaced with an Integraph TDZ-2000.  Both water control servers are running Windows NT Server 4.0.  All water control workstations in the Wilmington District were replaced with  Intergraph TDZ-2000 workstations with Windows NT 4.0 operating systems.  All equipment was capable of communicating with the District computer network as well as with the Corps wide CEAP network via http, ftp, and telnet services.   The fax, ftp, telnet and http servers operating systems were changed to Windows98.  The water control homepage server (http://epec.saw.usace.army.mil) continued to be a reliable means of disseminating project and real-time data to the general public.  On an average day, between ten and twenty megabytes of data was sent from the homepage to the general public, with a peak day of forty megabytes and 5100 hits.

      2.  Falls Lake Storage Shortages.  The plan to raise the normal operating level of Falls Lake from 250.1 to 251.5 feet, m.s.l. in order to restore all of the water supply storage and all but 13 percent of the water quality storage in Falls Lake was approved by HQUSACOE on 6 September 1995.  The modifications to the dam and spillway are now completed.  Revisions to update the water control plan/manual are scheduled to occur during Fiscal Year 2000.

      3.  FERC Preliminary Permit for Falls Lake Project.  A preliminary permit to develop a hydropower project at Falls Dam was issued to Hydro Matrix Partnership Ltd. on 26 January 1994.  This Preliminary Permit expired on 26 January 1998 and was not renewed or extended. 

      4.  FERC License for B. Everett Jordan Project.  A license to design and construct a hydropower project at B. Everett Jordan Dam was issued to Hydro Matrix Partnership Ltd. on 26 June 1998.  Construction which was to begin by 26 June 1999 did not.

      5.  FERC License at W. Kerr Scott Project.  The license issued to Southeastern Hydropower Associates on 27 February 1985 was finalized and the stay previously issued by FERC was dissolved effective 21 March 1991.  A Memorandum of Agreement regarding access between the Wilmington District Corps of Engineers and Southeastern Hydro Power, Inc., was signed on 20 September 1991.  An extension of time to begin construction was granted on 29 May 1998.  The licensee has until 20 March  2001 to begin construction.

      6.  Status of Water Control Manuals.  The status of reservoir regulation manuals, drought contingency plans and water control plans for Wilmington District projects is given in table 7 on page 27.

TABLE 1

SUMMARY OF RESERVOIR CONDITIONS AND PERFORMANCE

FOR FISCAL YEAR 1999
WILMINGTON DISTRICT
	
	
	
	OCT
	NOV
	DEC
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	YEARLY

	JOHN H. KERR DAM & RESERVOIR
	
	
	
	
	
	
	  ROANOKE RIVER BASIN
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	INFLOW (c.f.s.)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Period of record avg.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	     (Jan 1912 - Dec 1993)
	
	
	5070
	5474
	7394
	10316
	11618
	13019
	11031
	7656
	5822
	5253
	5128
	4738
	7691

	   Fiscal Year 1999
	
	
	1277
	1686
	3734
	9766
	5278
	6600
	6093
	 4474
	1169
	1957
	675
	11921
	4539

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	OUTFLOW (c.f.s.)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Maximum daily
	
	
	7202
	6581
	9925
	21713
	15378
	13088
	11574
	13063
	 9262
	9971
	7804
	10931
	15378

	   Minimum daily
	
	
	74
	79
	81
	92
	1819
	90
	78
	1433
	76
	4387
	83
	3155
	74

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	RAINFALL (inches*)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Period of record normal
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	     (Jan 1891 - Dec 1993)
	
	
	3.19
	2.79
	3.25
	3.36
	3.27
	3.81
	3.42
	3.90
	3.80
	4.46
	4.19
	3.53
	42.97

	   Fiscal Year 1999
	
	
	1.48
	1.12
	3.94
	4.62
	1.97
	2.70
	3.16
	2.60
	1.51
	4.79
	2.77
	10.21
	40.87

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	RUNOFF (inches*)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Period of record normal
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	     (Jan 1912 - Dec 1993)
	
	
	0.75
	0.78
	1.09
	1.52
	1.55
	1.92
	1.58
	1.13
	0.83
	0.78
	0.76
	0.68
	13.37

	   Fiscal year 1999
	
	
	0.19
	0.24
	0.55
	1.44
	0.70
	0.98
	0.87
	0.66
	0.17
	0.29
	0.10
	1.71
	7.90

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	RESERVOIR ELEVATIONS (feet, m.s.l.)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   End of month
	
	
	294.60
	294.68
	296.48
	298.69
	295.49
	300.75
	301.67
	300.86
	298.69
	295.64
	292.70
	302.60
	

	   Guide curve at end of month
	
	
	297.50
	295.50
	295.50
	295.50
	295.50
	301.00
	302.00
	302.00
	299.50
	299.50
	299.50
	299.50
	

	   Maximum elevation
	
	
	295.08
	294.81
	296.84
	300.91
	298.66
	300.75
	302.78
	302.61
	300.86
	298.73
	295.64
	302.60
	302.78

	   Minimum elevation
	
	
	294.32
	294.16
	294.55
	296.49
	295.25
	294.86
	300.76
	300.86
	298.64
	295.64
	292.65
	292.44
	292.44

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	GROSS GENERATION (MWH)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Period of record avg.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	     (Feb 1953 - Dec 1993)
	
	
	25930.3
	27609.8
	32712.4
	42821.2
	40626.4
	51401.3
	53639.7
	48916.1
	32082.3
	25081.4
	23378.1
	22550.0
	426749.0

	   Fiscal Year 1999
	
	
	9262.2
	8883.3
	11079.1
	35504.1
	31301.7
	11369.4
	26752.3
	28784.3
	16677.8
	21225.2
	14716.8
	15291.7
	230897.9

	  Maximum daily
	
	
	1092.6
	1016.2
	1509.9
	3555.4
	2464.4
	2000.9
	1951.6
	2184.4
	1526.4
	1546.3
	1243.5
	1904.7
	3555.4

	  Maximum hour
	
	
	170.4
	209.3
	219.6
	224.8
	220.5
	190.6
	222.5
	233.4
	198.4
	222.4
	210.4
	220.3
	233.4

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	FLOOD STORAGE UTILIZED (%)
	
	
	0.0
	0.0.
	0.0
	4.00
	0.00
	3.00
	11.0
	10.0
	3.0
	0.0
	0.0
	10.0
	11.0

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	FISCAL YEAR BENEFITS
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Flood Control
	
	$4,612,800
	
	
	   Headwater
	
	$475,769 
	
	
	
	
	
	
	
	

	   
	
	
	
	
	   Water Supply
	
	$70,449
	
	
	
	
	
	
	
	


NOTE:  Rainfall and runoff amounts are watershed averages.  Inflow is adjusted for storage changes at Smith Mountain, Leesville and Philpott projects upstream.

TABLE 2

SUMMARY OF RESERVOIR CONDITIONS AND PERFORMANCE

FOR FISCAL YEAR 1999

WILMINGTON DISTRICT

	
	
	
	OCT
	NOV
	DEC
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	YEARLY

	PHILPOTT LAKE
	
	
	
	
	
	ROANOKE RIVER BASIN (CONT.)
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	INFLOW (c.f.s.)
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Period of record avg.
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	     (Sep 1929 - Dec 1993)
	
	240
	242
	265
	302
	346
	405
	407
	312
	262
	227
	211
	221
	286

	   Fiscal Year 1999
	
	76
	70
	124
	226
	190
	191
	166
	167
	56
	77
	30
	168
	128

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	OUTFLOW (c.f.s.)
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Maximum daily
	
	249
	254
	201
	195
	138
	202
	338
	246
	251
	307
	490
	491
	491

	   Minimum daily
	
	33
	33
	29
	29
	29
	25
	28
	30
	30
	29
	30
	32
	25

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	RAINFALL (inches*)
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Period of record normal
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	     (Sep 1929 – Dec 1993)
	
	4.13
	3.48
	3.61
	3.68
	3.51
	4.61
	4.12
	4.68
	4.67
	5.22
	4.68
	4.74
	51.13

	   Fiscal Year 1999
	
	2.66
	1.45
	3.93
	4.53
	2.29
	3.07
	2.65
	3.06
	1.58
	5.84
	3.46
	7.85
	42.37

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	RUNOFF (inches*)
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Period of record normal
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	     (Sep 1929 – Dec 1993)
	
	1.31
	1.27
	1.44
	1.64
	1.70
	2.20
	2.14
	1.70
	1.38
	1.23
	1.15
	1.16
	18.02

	   Fiscal Year 1999
	
	0.41
	0.37
	0.67
	1.23
	0.93
	1.04
	0.87
	0.91
	0.29
	0.42
	0.16
	0.88
	8.18

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	RESERVOIR ELEVATIONS (feet, m.s.l.)
	
	
	
	
	
	
	
	
	
	
	
	
	

	   End of month
	
	966.11
	964.26
	963.53
	966.31
	968.06
	969.77
	970.00
	971.06
	968.18
	964.86
	957.68
	957.41
	      --- ---

	   Guide curve at end of month
	971.50
	971.50
	971.50
	971.50
	972.50
	973.50
	973.50
	973.50
	973.50
	973.50
	972.50
	971.50
	      --- ---

	   Maximum elevation
	
	967.72
	966.14
	964.27
	966.31
	968.06
	969.81
	970.32
	971.28
	971.07
	968.21
	964.87
	957.68
	971.28

	   Minimum elevation
	
	966.08
	964.22
	963.50
	963.41
	966.28
	967.99
	969.77
	969.99
	968.18
	964.83
	957.68
	955.68
	955.68

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	GROSS GENERATION (MWH)
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Period of record avg.
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	     (Sep 1953 – Dec 1993)
	
	1929.68
	1728.36
	1950.26
	2238.81
	1915.94
	2631.91
	3003.77
	2615.28
	2218.43
	1970.67
	2000.34
	1979.72
	26183.17

	   Fiscal Year 1999
	
	1220.89
	1214.82
	1268.14
	847.14
	789.56
	914.44
	1249.11
	1011.12
	1559.27
	1845.27
	2575.74
	1356.75
	15852.24

	  Maximum daily
	
	67.81
	68.29
	53.46
	51.39
	36.81
	55.16
	94.53
	68.26
	69.58
	83.03
	126.52
	125.66
	126.52

	  Maximum hour
	
	15.39
	15.68
	15.41
	15.38
	15.20
	16.32
	16.17
	15.75
	15.81
	15.95
	15.27
	15.07
	16.32

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	FLOOD STORAGE UTILIZED (%)
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	FISCAL YEAR BENEFITS
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Flood Control
	        $0
	
	
	   Headwater
	$18,750 
	
	
	
	
	
	
	
	

	
	         
	
	
	   Water Supply
	$0 
	
	
	
	
	
	
	
	


NOTE:  Rainfall and runoff amounts are watershed averages

TABLE 3

SUMMARY OF RESERVOIR CONDITIONS AND PERFORMANCE

FOR FISCAL YEAR 1999

WILMINGTON DISTRICT
	
	
	
	OCT
	NOV
	DEC
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	ROANOKE RIVER BASIN (CONT.)
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SMITH MOUNTAIN LAKE
	
	
	
	
	
	
	
	
	
	
	
	
	

	     Reservoir elevation
	
	
	
	
	
	
	
	
	
	
	
	
	

	     at end of month
	
	
	
	
	
	
	
	
	
	
	
	
	

	     (feet,m.s.l.)
	
	
	790.90
	790.00
	790.50
	793.20
	794.40
	794.30
	794.30
	792.86
	791.90
	791.40
	791.70
	794.40

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	LEESVILLE LAKE
	
	
	
	
	
	
	
	
	
	
	
	
	

	     Reservoir elevation
	
	
	
	
	
	
	
	
	
	
	
	
	

	     at end of month
	
	
	
	
	
	
	
	
	
	
	
	
	

	     (feet,m.s.l.)
	
	
	605.03
	604.80
	603.10
	600.50
	600.50
	605.90
	604.40
	604.86
	605.30
	608.76
	603.40
	605.04

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	GASTON LAKE
	
	
	
	
	
	
	
	
	
	
	
	
	

	     Reservoir elevation
	
	
	
	
	
	
	
	
	
	
	
	
	

	     at end of month
	
	
	
	
	
	
	
	
	
	
	
	
	

	     (feet,m.s.l.)
	
	
	199.60
	199.62
	199.70
	198.88
	199.60
	199.90
	199.39
	199.28
	199.44
	199.64
	199.50
	199.12

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ROANOKE RAPIDS LAKE
	
	
	
	
	
	
	
	
	
	
	
	
	

	     Reservoir elevation
	
	
	
	
	
	
	
	
	
	
	
	
	

	     at end of month
	
	
	
	
	
	
	
	
	
	
	
	
	

	     (feet,m.s.l.)
	
	
	129.5
	130.5
	130.4
	131.5
	129.5
	131.8
	130.6
	130.1
	129.6
	129.9
	128.8
	129.7


TABLE 4
SUMMARY OF RESERVOIR CONDITIONS AND PERFORMANCE
FOR FISCAL YEAR 1999

WILMINGTON DISTRICT

	
	
	
	OCT
	NOV
	DEC
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	YEARLY

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	B. EVERETT JORDAN DAM AND LAKE
	
	
	
	
	
	
	CAPE FEAR RIVER BASIN
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	INFLOW (c.f.s.)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Period of record avg.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	     (Jan 1929 - Dec 1993)
	
	
	904
	1075
	1562
	2608
	3058
	3023
	2264
	1331
	1056
	976
	878
	830
	1623

	   Fiscal Year 1999
	
	
	239
	231
	703
	3342
	1294
	1597
	1335
	996
	214
	366
	387
	6709
	1445

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	OUTFLOW (c.f.s.)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Maximum daily
	
	
	606
	504
	3465
	6777
	16564
	2763
	12760
	6341
	555
	581
	644
	12103
	16564

	   Minimum daily
	
	
	192
	333
	125
	129
	393
	393
	393
	264
	196
	292
	216
	202
	125

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	RAINFALL (inches*)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Period of record normal
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	     (Jan 1908 - Dec 1993)
	
	
	3.15
	2.88
	3.38
	3.67
	3.52
	3.95
	3.42
	3.80
	3.96
	4.91
	4.56
	3.52
	44.72

	   Fiscal Year 1999
	
	
	1.31
	1.77
	4.58
	5.88
	6.15
	2.72
	4.32
	1.86
	2.21
	3.87
	3.33
	15.92
	53.92

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	RUNOFF (inches*)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Period of record normal
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	     (Jan 1929 - Dec 1993)
	
	
	0.62
	0.71
	1.07
	1.78
	1.88
	2.06
	1.49
	0.91
	0.70
	0.67
	0.60
	0.55
	13.04

	   Fiscal Year 
	
	
	0.16
	0.15
	0.48
	2.28
	0.81
	1.09
	0.88
	0.68
	0.14
	0.25
	0.26
	4.43
	11.61

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	RESERVOIR ELEVATIONS (feet, m.s.l.)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   End of month
	
	
	211.65
	210.58
	212.92
	219.95
	216.23
	216.65
	217.57
	216.02
	214.76
	214.04
	213.46
	223.32
	     -------

	   Guide Curve at end of 
	
	month
	216.00
	216.00
	216.00
	216.00
	216.00
	216.00
	216.00
	216.00
	216.00
	216.00
	216.00
	216.00
	--------

	   Maximum elevation
	
	
	213.20
	211.65
	212.95
	222.25
	219.91
	218.10
	218.06
	218.70
	216.02
	214.76
	214.04
	223.62
	223.62

	   Minimum elevation
	
	
	211.65
	210.55
	210.30
	212.91
	216.09
	215.89
	216.10
	216.02
	214.76
	214.04
	212.54
	213.27
	210.30

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	FLOOD STORAGE UTILIZED (%)
	
	
	0.0
	0.0
	0.0
	18.5
	11.1
	5.7
	5.6
	7.4
	0.1
	0.0
	0.0
	23.3
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	FISCAL YEAR BENEFITS
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Flood Control
	
	$11,436,100
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Water Supply
	
	$203,498 
	
	
	
	
	
	
	
	
	
	
	
	
	


NOTE:  Rainfall and runoff amounts are watershed averages
TABLE 5

SUMMARY OF RESERVOIR CONDITIONS AND PERFORMANCE
FOR FISCAL YEAR 1999

WILMINGTON DISTRICT
	
	
	
	OCT
	NOV
	DEC
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	YEARLY

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	W. KERR SCOTT DAM AND RESERVOIR
	
	
	
	
	
	
	YADKIN-PEE DEE RIVER BASIN
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	INFLOW (c.f.s.)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Period of record avg.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	     (Jan 1940 - Dec 1993)
	
	
	483
	496
	530
	616
	670
	803
	747
	675
	555
	495
	507
	450
	585

	   Fiscal Year 1999
	
	
	310
	264
	356
	593
	506
	495
	428
	389
	265
	465
	244
	219
	378

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	OUTFLOW (c.f.s.)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Maximum daily
	
	
	600
	281
	757
	1712
	761
	845
	813
	903
	474
	1471
	306
	268
	1712

	   Minimum daily
	
	
	278
	237
	237
	259
	281
	316
	281
	234
	197
	234
	231
	183
	183

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	RAINFALL (inches*)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Period of record normal
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	     (Jan 1940 - Dec 1993)
	
	
	4.03
	3.82
	3.82
	3.70
	3.98
	5.22
	4.31
	4.91
	4.73
	5.08
	5.27
	4.55
	53.42

	   Fiscal Year 1999
	
	
	3.48
	1.48
	3.28
	5.55
	6.18
	3.53
	4.54
	4.55
	4.06
	5.59
	2.29
	4.02
	48.55

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	RUNOFF (inches*)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Period of record normal
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	     (Jan 1940 - Dec 1993)
	
	
	1.52
	1.51
	1.66
	1.94
	1.90
	2.52
	2.27
	2.12
	1.68
	1.55
	1.59
	1.37
	21.63

	   Fiscal Year 1999
	
	
	0.97
	0.80
	1.12
	1.86
	1.44
	1.55
	1.30
	1.22
	0.81
	1.46
	0.77
	0.67
	13.97

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	RESERVOIR ELEVATIONS (feet, m.s.l.)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   End of month
	
	
	1029.21
	1028.94
	1030.13
	1030.00
	1030.20
	1030.09
	1031.39
	1030.02
	1030.18
	1030.14
	1028.84
	1028.78
	-----------

	   Guide Curve at end of
	
	month
	1030.00
	1030.00
	1030.00
	1030.00
	1030.00
	1030.00
	1030.00
	1030.00
	1030.00
	1030.00
	1030.00
	1030.00
	-----------

	   Maximum elevation
	
	
	1030.33
	1029.53
	1031.29
	1033.81
	1030.73
	1030.75
	1031.49
	1031.66
	1030.37
	1031.77
	1030.14
	1028.83
	1031.77

	   Minimum elevation
	
	
	1028.31
	1028.94
	1028.68
	1030.03
	1029.98
	1029.97
	1029.95
	1030.01
	1028.81
	1029.90
	1027.79
	1026.33
	1026.33

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	FLOOD STORAGE UTILIZED (%)
	
	
	0.42
	0.0
	2.16
	5.67
	1.28
	1.32
	2.44
	2.53
	0.65
	2.83
	0.25
	0
	5.67

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	FISCAL YEAR BENEFITS
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Flood Control
	
	$292,000
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Water Supply
	
	$132,564
	
	
	
	
	
	
	
	
	
	
	
	
	


NOTE:  Rainfall and runoff amounts are watershed averages

TABLE 6

SUMMARY OF RESERVOIR CONDITIONS AND PERFORMANCE

FOR FISCAL YEAR 1999

WILMINGTON DISTRICT

	
	
	
	OCT
	NOV
	DEC
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	YEARLY

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	FALLS LAKE
	
	
	
	
	
	
	NEUSE RIVER BASIN
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	INFLOW (c.f.s.)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Period of record avg.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	     (Jan 1928 - Dec 1993)
	
	
	356
	480
	678
	1125
	1449
	1371
	1031
	604
	408
	445
	429
	367
	725

	Fiscal Year 1999
	
	
	37
	 57
	278
	1598
	 480
	 919
	859
	214
	110
	34
	201
	5421
	 845

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	OUTFLOW (c.f.s.)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Maximum daily
	
	
	190
	106
	61
	3026
	2649
	2570
	3136
	2616
	172
	192
	233
	4015
	3136

	   Minimum daily
	
	
	94
	58
	58
	61
	151
	150
	152
	 99
	101
	131
	146
	147
	58

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	RAINFALL (inches*)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Period of record normal
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	     (Jan 1931 - Dec 1993)
	
	
	3.13
	3.16
	3.24
	3.64
	3.43
	3.99
	3.39
	3.88
	3.84
	4.83
	4.50
	3.52
	44.55

	   Fiscal Year 1999
	
	
	2.99
	2.19
	4.75
	5.51
	1.90
	3.00
	4.87
	1.22
	3.28
	3.28
	3.48
	17.80
	54.27

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	RUNOFF (inches*)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Period of record normal
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	     (Jan 1928 - Dec 1993)
	
	
	0.53
	0.70
	1.02
	1.68
	1.96
	2.05
	1.49
	0.90
	0.59
	0.67
	0.64
	0.53
	12.76

	   Fiscal Year 1999
	
	
	0.06
	0.08
	0.42
	2.39
	0.65
	1.38
	1.24
	0.32
	0.16
	0.05
	0.30
	7.85
	14.90

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	RESERVOIR ELEVATIONS (feet, m.s.l.)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   End of month
	
	
	247.06
	246.27
	247.38
	251.51
	250.29
	251.03
	251.84
	250.68
	249.95
	248.51
	247.90
	264.25
	      --- ---

	   Guide curve at end of month
	
	
	250.10
	250.10
	250.10
	250.10
	250.10
	250.10
	251.00
	251.00
	251.00
	251.00
	251.00
	251.00
	      --- ---

	   Maximum elevation
	
	
	248.43
	247.11
	247.55
	253.80
	251.43
	252.46
	252.23
	252.36
	250.71
	249.94
	248.52
	264.25
	264.24

	   Minimum elevation
	
	
	247.04
	246.25
	246.03
	247.34
	250.08
	249.93
	250.81
	250.68
	249.90
	248.50
	246.77
	247.68
	246.03

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	FLOOD STORAGE UTILIZED (%)
	
	
	0.0
	0.0
	0.0
	19.7
	 6.6
	12.2
	10.9
	11.6
	3.0
	0.0
	0.0
	95.1
	95.1

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	FISCAL YEAR BENEFITS
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Flood Control
	
	$139,919,200
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Water Supply
	
	$591,361
	
	
	
	
	
	
	
	
	
	
	
	
	


NOTE:  Rainfall and runoff amounts are watershed averages
Table 7

STATUS OF RESERVOIR REGULATION DOCUMENTS IN WILMINGTON DISTRICT

	RIVER
	RESERVOIR
	DOCUMENT
	STATUS
	REMARKS

	Roanoke

Roanoke
	John H. Kerr
	Master Manual Roanoke River

Appendix A--John H. Kerr

Drought Contingency Plan--John H. Kerr

Water Control Plan--John H. Kerr
	Approved Aug 65

Approved Aug 65

Approved Jul 92

Approved Jul 92
	The Master Manual and Appendix A will be updated when funded and upon availability of manpower.

	
	
	
	
	

	Smith
	Philpott
	Appendix B—Philpott

Drought Contingency Plan—Philpott

Water Control Plan—Philpott
	Approved Aug 65

Approved Jun 92

Approved Jun 92
	Appendix B will be updated when funded and upon availability of manpower.

	
	
	
	
	

	Roanoke

Roanoke


	Smith Mtn-Leesville

Gaston-Roanoke Rapids
	Appendix C--Smith Mtn--Leesville

Water Control Plan--Smith Mtn, Leesville

Appendix D--Gaston, Roanoke Rapids

Water Control Plan--Gaston, R. Rapids
	Approved Oct 66

Approved Mar 72
	Appendices C, D, and Water Control Plans will be updated when funded and upon availability of manpower.

	
	
	
	
	

	Cape Fear
	B. Everett Jordan
	Manual--B. Everett Jordan

Drought Contingency Plan--B. Everett Jordan

Water Control Plan--B. Everett Jordan
	Approved Aug 92

Approved Jan 91

Approved Feb 91
	Updates of all documents are  scheduled in FY 2002 pending funding and manpower.

	
	
	
	
	

	Neuse
	Falls
	Manual--Falls Lake

Drought Contingency Plan--Falls Lake

Water Control Plan--Falls Lake
	Approved Sep 90

Approved Apr 89

Approved Sep 90
	Water control plan to be     updated FY 2000.

	
	
	
	
	

	Yadkin
	W. Kerr Scott
	Manual--W. Kerr Scott

Drought Contingency Plan--W. Kerr Scott

Water Control Plan--W. Kerr Scott
	Approved Sep 93

Approved Oct 91

Approved Sep 91
	Updates of all documents are scheduled in FY 2003 pending funding and manpower.


iii

