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WILMINGTON DISTRICT

RESERVOIR REGULATION ACTIVITIES FOR FISCAL YEAR 1996

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 1996 (October 1995-September 1996).

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 and 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 in the Neuse River Basin, North Carolina.  Corps lock and dams are Lock and Dam One near Kelly, North Carolina, Lock and Dam Two near Elizabethtown, North Carolina, and Lock and Dam Three near Tarheel, North Carolina.   All three lock and dams are located on the Cape Fear River.  Non-Federal projects operated for flood control under Memorandums of Understanding are:  Smith Mountain and Leesville Pump Storage project 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 1996 for each project is found in table 1 pages 16 to 21.

C.  Hydrometeorological Summary.  Total precipitation for Fiscal Year 1996 was slightly above normal for all Corps projects in the Wilmington District for most of the year and highly above normal during September from the torrential rainfall associated with Hurricane Fran.

     1.  John H. Kerr Dam and Reservoir.   Total precipitation for the drainage area above John H. Kerr Reservoir was 56.42 inches, which was 13.45 inches above normal or 131 percent of normal.  The highest monthly rainfall amount was 10.79 inches occurring in September primarily as a result of Hurricane Fran, which was 7.26 inches above normal.  The least monthly amount of precipitation was 1.56 inches, occurred in December 1995 which was 1.69 inches below normal.  Average inflow to Kerr Reservoir for the year (adjusted for storage in upstream reservoirs) was 10,814 cubic feet per second (c.f.s.) or  41 percent above the average inflow for the period of record of 7,687 c.f.s.

     2.  Philpott Lake.   The drainage area above Philpott Dam had 66.61 inches of rainfall which was 15.48 inches above normal or 130 percent of normal.  The highest monthly rainfall occurred in September with 11.47 inches or 6.73 inches above normal.  December was the low rainfall month with 1.44 inches or 2.17 inches below normal.  Average inflow to Philpott Lake was 328 c.f.s. for the year or 15 percent above the long term average of 286 c.f.s.

     3.  B. Everett Jordan Dam and Lake.  Rainfall above B. Everett Jordan Dam was 58.46 inches, which was 13.74 inches above normal or 131 percent of normal.  The highest monthly precipitation occurred in September at 12.65 inches or 9.13 inches above normal.  December was the low rainfall month with 1.81 inches or 1.57 inches below normal.  Average inflow to Jordan Lake was 2,407 c.f.s. for the year or 48 percent above the long term average of 1,623 c.f.s.

     4.   W. Kerr Scott Dam and Reservoir.  Total precipitation for the drainage area above Kerr Scott Dam was 55.32 inches, which was 1.90 inches above normal or 4 percent above normal.  The highest monthly precipitation occurred in August at 13.83 inches or 8.56 inches above normal.  The low rainfall month was December with 1.05 inches or 2.77 inches below normal.  Average inflow to Kerr Scott Reservoir was 739 c.f.s. for the year or 26 percent above the long term average of  585 c.f.s.

     5.  Falls Lake.  Precipitation above Falls Dam was 57.71 inches, which was 13.16 inches above normal or 30 percent above normal.  September was the high rainfall month with 13.24 inches of rainfall or 9.72 inches above normal.  The low rainfall month was December with 1.84 inches of rainfall or 1.40 inches below normal.  The average inflow to Falls Lake for the year was 1172 c.f.s. or 62 percent above the long term average of 725 c.f.s.

D.  Water Quantity Control Overview.
     1.  General.  All Wilmington District reservoir projects were operated during the fiscal year in accordance with approved regulation plans.  A status of reservoir regulation manuals, water control plans, and drought contingency plans is shown on exhibit 1, page 19.  Reservoir elevation plots for Fiscal Year 1996 are shown on exhibits 2-6, pages 23-27. 

          a.  John H. Kerr Dam and Reservoir, located in the Roanoke River Basin, Virginia and North Carolina, began Fiscal Year 1996 at elevation 297.69 feet, mean sea level (m.s.l.) or 1.81 feet below the guide curve.  The reservoir level intersected a dropping guide curve on 

16 October and quickly rose to near elevation 301.5 as a result of heavy rainfall.  Additional rainfall kept the reservoir level significantly above the guide curve through the end of November.  A drier than normal December allowed the reservoir level to drop and stay near the guide curve through the first few days of January.  Kerr Reservoir reached the minimum elevation of the fiscal year at 295.71 feet, msl or 0.21 feet above guide curve on 9 January 1996 during this time.  Heavier rainfall for the remainder of January pushed Kerr Reservoir to near elevation 306.7 or 11.2 feet above the guide curve.  Drier conditions during February and early March helped draw Kerr Reservoir down near the guide curve.  Kerr Reservoir stayed near but above the rising guide curve through the end of March.  Kerr Reservoir peaked near elevation 303.4 feet, msl in early April and then stayed near the guide curve through the end of April.  In May, heavy rainfall events spaced about ten days apart kept Kerr Reservoir fluctuating one to two feet above the guide curve.  After dropping to guide curve in early June, heavy rainfall caused Kerr Reservoir to rise and peak near 303.2 feet, msl or 3.3 feet above guide curve on 13 June.  Drying conditions allowed Kerr Reservoir to finally drop below guide curve on 25 June.  Heavy hydropower demands caused Kerr Reservoir to drop significantly below guide curve through July.  On 22 July, Kerr Reservoir was at 296.88 feet, msl or 2.62 feet below guide curve.  Two storm events in latter July caused an upwards trend in the reservoir level.  Kerr Reservoir crossed the guide curve on August 6 and rose up near elevation 304 feet, msl due to heavy rainfall.  Kerr Reservoir gradually dropped towards guide curve for the remainder of August and early September.  The event of the fiscal year, Hurricane Fran, produced intense rainfall on 5 and 6 September which fell on already wet ground and produced enormous inflows to Kerr Reservoir.  The inflows peaked near 210,000 cubic feet per second (c.f.s.).  For about four days, the inflows were above 100,000 c.f.s.  Kerr Reservoir just prior to the heavy inflows was near elevation 300 feet, msl or 0.5 feet above guide curve.  The reservoir rose quickly and peaked at the maximum elevation for the fiscal year at 318.53 feet, msl on 10 September.  Following an extensive public notification process, outflows into the lower Roanoke River from the Roanoke Rapids Dam of 35,000 cfs were made from 10-22 September 1996. Since the power turbines at Kerr Dam could no longer be run at the high load needed to produce the required flood releases due to the age of the units, five tainter gates had to be opened one foot each to make up the difference in the 35,000 cfs downstream.  The tainter gates were used for about 13 days. Kerr Reservoir was at 306.51 feet, msl or 7.01 feet above guide curve at the end of the fiscal year.  Maximum flood pool storage utilized during the year was 90 percent.  The contractual power pool storage remaining at the lowest elevation during the year was 36 percent.  Gross generation for the fiscal year amounted to 612,254,800 kilowatt-hours or 43 percent above normal and net marketed power revenue was $7,675,864 making a cumulative total of $179,593,928 since inception of the project in 1952.  Record annual flood damages prevented during Fiscal Year 1996 were $148,899,500 making a cumulative total of $322,568,000 since 1952.  The flood damages prevented during fiscal year 1996 alone were only about 25 million dollars less than the cumulative flood damages prevented during the first 44 years of operation of John H. Kerr Dam.  

           b.  Philpott Lake, located on the Smith River in the Dan River Basin, Virginia, began Fiscal Year 1996 at elevation 966.07 feet, m.s.l. or 5.43 feet below the guide curve.  The minimum elevation for the fiscal year occurred on 4 October when Philpott Lake dropped to elevation 965.79 feet, msl or  5.71 feet below guide curve.  Due to continuing dry conditions, the level of Philpott Lake remained below guide curve through mid-January 1996.  Heavy rainfall on 19 and 27 January produced high inflows pushing Philpott Lake above guide curve to a peak of 975.65 feet, msl or 4.15 feet above guide curve.  Wetter conditions then became the norm and the level of Philpott Lake remained above guide curve through mid-July 1996.  There were small flood events that pushed Philpott Lake to peaks of 974.54, 974.50, and 974.85 feet, msl on 20 March, 2 April, and 19 May, respectively during this period.  However, a period of heavy rainfall from 7-10 June produced the highest level of the fiscal year at 978.24 feet, msl or 4.74 feet above guide curve.  Philpott Lake was drawn back to guide curve by 15 June but remained above guide curve through mid-July.  Philpott Lake fluctuated at guide curve through early August when rainfall totalling nearly six inches over two days produced a rise to 976.03 feet, msl or about 2.9 feet above a dropping guide curve.  By 23 August, Philpott was back at guide curve until rainfall from Hurricane Fran produced a rise to 976.89 feet, msl or about 4.7 feet above the guide curve.  At the end of the fiscal year, Philpott Lake was at elevation 972.16 feet, msl or 0.66 feet above guide curve.  The maximum flood pool storage utilized during the year was 40 percent.  The contractual power pool storage remaining at the lowest elevation during the year was 61 percent.  Gross generation for the fiscal year amounted to 30,224,230 kilowatt hours or 15 percent above normal and net marketed power revenue was $744,747 making a cumulative total since inception of the project in 1953 of $25,609,516.  Flood damages prevented during Fiscal Year 1996 were $46,739,000 making the cumulative total of $338,181,000.

           c.  B. Everett Jordan Dam and Lake, located in the Cape Fear River Basin, North Carolina, began Fiscal Year 1996 at elevation 215.21 feet, m.s.l. or 0.79 feet below guide curve.  Jordan Lake continued to drop to the lowest level for the fiscal year at 214.99 feet, msl or 1.01 feet below guide curve on 4 October.  However, later that same day, heavy rainfall pushed Jordan Lake above the guide curve at elevation 216 feet, msl.  A second system two weeks later pushed Jordan Lake to a peak of 219.36 feet, msl or 3.36 feet above guide curve.  After being drawn down to guide curve, Jordan Lake received above average rainfall in early November.  A peak of 221.27 feet, msl or 5.27 feet above guide curve occurred on 14 November.  Jordan Lake fluctuated above guide curve until heavy inflows caused a flood peak of 221.03 feet, msl on 22 January.  Jordan Lake had just been drawn down to guide curve when another rainfall system produced another peak level of 219.82 feet, msl on 4 February.  This trend continued for several more weeks with strong systems spaced one to two weeks apart causing Jordan Lake to fluctuate up and down.  The major peaks produced from these systems were 218.75, 218.29, and 217.76 feet, msl on 10 March, 21 March, and  2 May, respectively.  Drier conditions then caused Jordan Lake to drop below the guide curve elevation of 216 feet, msl on 27 June.  These conditions persisted causing Jordan Lake to drop to 215.13 feet, msl in July.  A series of rainfall events helped Jordan Lake to recover to guide curve on 2 August and climb to 216.91 feet, msl on 8 August.  Jordan Lake remained near guide curve until the heavy rainfalls from Hurricane Fran produced the highest level for Jordan Lake since impoundment in 1981 of 233.59 feet, msl or 17.59 feet above guide curve.  The instantaneous inflow to Jordan Dam during this flood event was about 124,000 cfs.  Jordan Lake was slowly drawn down for the remainder of September and ended the fiscal year at elevation 216.53 feet, m.s.l. or 0.53 feet above guide curve.  Maximum flood pool storage utilized during the fiscal year was 65 percent and conservation pool storage remaining at the minimum elevation was 90 percent.  Flood damages prevented during Fiscal Year 1996 were $135,043,000 making the cumulative total since inception of the project in 1981 to $163,382,500.

          d.  W. Kerr Scott Dam and Reservoir, located in the Yadkin-Pee Dee River Basin, North Carolina, began Fiscal Year 1996 at elevation 1030.05 feet, m.s.l., or 0.05 feet above the guide curve.  On 3-6 September, heavy rainfall caused W. Kerr Scott Reservoir to rise quickly to 1040.38 feet, msl or 10.38 feet above guide curve.  After recovering from this event a week later, moderate rainfall helped W. Kerr Scott Reservoir stay near guide curve through early-August.  Minor peaks of 1031.45, 1036.23, 1031.54, 1033.53 feet, msl occurred on 12 November, 20 January, 4 February, and 10 June.  During this period, W. Kerr Scott fell to the lowest level for the fiscal year at 1029.80 feet, msl or 0.20 feet below guide curve on 22 March.  The maximum level of the fiscal year occurred on 13 August when W. Kerr Scott Reservoir rose to elevation 1045.14 feet, msl or 15.14 feet above guide curve.  The reservoir level was drawn down to guide curve a week later and remained there until 12 September when a minor flood peak to elevation 1031.82 feet, msl occurred.  W. Kerr Scott Reservoir ended the fiscal year at elevation 1030.19 feet, m.s.l., or 0.19 feet above guide curve.  W. Kerr Scott Reservoir was not largely impacted by the rainfall from Hurricane Fran.  Maximum flood pool storage utilized during the fiscal year was 24 percent, and the conservation pool storage remaining was 99 percent at the minimum elevation.  Flood damages prevented during Fiscal Year 1996 were $13,999,500 raising the cumulative total since inception of the project in 1963 to $153,201,600.

          e.  Falls Lake, located in the Neuse River Basin, North Carolina, began Fiscal Year 1996 at elevation 249.40 feet, m.s.l., or 1.60 feet below guide curve. The lowest level for the fiscal year occurred on 4 October when Falls Lake dropped to 249.26 feet, msl or about 1.6 feet below a dropping guide curve.  The level of Falls Lake was quickly pushed above guide curve by heavy rainfall on 5 October.  Additional rainfall pushed Falls Lake to 252.30 feet, msl or about 1.9 feet above guide curve on 22 October.  The level of Falls Lake see-sawed above guide curve due to rainfall events through about mid-June.  Notable peaks of 252.67, 252.22, and 252.18 feet, msl occurred on 13 November, 20 January, and 2 May, respectively.  Due to drying conditions, Falls Lake then dropped below guide curve at the end of June and remained slightly below guide curve through early August.  Rainfall then pushed Falls Lake to a peak of 251.56 feet, msl. or 0.56 feet above guide curve.  After dropping back to guide curve, Falls Lake was heavily impacted by rainfall from Hurricane Fran in early September.  Inflows up to about 100,000 cfs from the 770 square mile drainage area above Falls Dam were the result of nearly ten inches of rainfall over about 18 hours.  Falls Lake rose to the all time maximum level since impoundment in 1983 of 262.74 feet, msl on 8 September.  This level was 11.74 feet above guide curve and only 2.06 feet below the uncontrolled spillway crest.  The Falls Lake level was further impacted by two additional rainfall events on 10-12 and 16 September.  Outflows from Falls Dam were cautiously increased in order to minimize impacts to downstream interests and to maintain control of the Falls Lake level.  Falls Lake ended the fiscal year at 251.73 feet, m.s.l., or 0.73 feet above the guide curve.  The maximum flood pool storage utilized during the year was 83 percent, and the minimum conservation pool storage remaining was 90 percent.  Flood damages prevented during Fiscal Year 1996 were $259,422,000 making the cumulative total since inception of the project in 1983 of $323,199,000.

     2.  Water Quality and Low Flow Regulation.  After Hurricane Fran, the dissolved oxygen (DO) content of water in the lower Roanoke, Neuse and Cape Fear Rivers were measured to be near zero in several locations.  Due to the enormous amount of water flowing in these river systems, waste-water treatment facilities on both the Neuse and Cape Fear Rivers were either over-topped or because of power outages, had to dump raw sewage into these two rivers.  There was no sewage treatment plant spillage reported on the lower Roanoke River.  Also on all three river systems, low lying swamp water was flushed into the main river channel.  The low DO’s resulted in large aquatic kills in the Neuse and Cape Fear Rivers.  Only minor problems were reported on the lower Roanoke River.  The raw sewage presented health problems to those living near the river systems and required decontamination of drinking water drawn from these areas.  The DO’s of the water started returning to normal after the flood waters subsided.

          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 at Philpott throughout the fiscal year.

          c.  B. Everett Jordan Dam and Lake.  Low-flow releases were made from B. E. Jordan 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.  This 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 612,254,800 kwh as compared to an average (1953-1993) of 426,749,000 kwh, and at Philpott project was 30,224,230 kwh as compared to an average (1953-1993) of 26,183,170 kwh.  Gross revenue minus marketing expenses allocated for power generation was $7,675,864 for Kerr making a cumulative total since inception of  $179,593,928.  At Philpott, the net marketed power revenue was $744,747 making a cumulative total since inception of $25,609,516.

     4.  Flood Damages Prevented.  Total flood damages prevented during Fiscal Year 1996 were $558,424,000 for North Carolina and $45,679,000 for Virginia.  These amounts are unprecedented and demonstrate the extreme damage that flood waters from Hurricane Fran would have caused.  The following table shows the break-down of flood damages for the fiscal year and cumulative damages prevented by Wilmington District projects.

Project
Pre-FY1996 Cumulative
FY96 Only
FY1996 Cumulative






John H. Kerr
$173,668,500
$ 148,899,500
$322,568,000

Philpott
291,442,000
46,739,000
338,181,000

B. Everett Jordan
28,339,500
135,043,000
163,382,500

Falls
63,777,000
 259,422,000
323,199,000

W. Kerr Scott
139,202,100
13,999,500
153,201,600

Total
$  696,429,100
$  604,103,000
$  1,300,532,100

As a single event, Hurricane Fran produced the most severe flooding at Falls, B. Everett Jordan, and John H. Kerr projects since those projects were filled.  The flood damages listed in the table above demonstrate this severity.  Shown below are tables which tabulate the actual and computed natural stages and all time high recorded stage at points downstream of the three severely, impacted projects.

Falls Lake  Project


Falls Gage
Clayton
Smithfield
Goldsboro
Kinston

Actual Stage (ft)
18.5
20.1
27.4
26.2
23.2

Natural Stage (ft)
60.0
35.0
35.0
30.0
28.0

Previous Record

Unregulated Peak, Year of Occurrence, and Period of Record
25.2

(1975)

1970 to present
22.1 (1945)

1927 to present
27.1 (Est)

(1908)

1911 to present
26.7

(1945)

1930 to present
25

(1919)

1930 to present

B. Everett Jordan  Project


CFR--Moncure
Lillington
Fayette-

ville
Lock and Dam 3
Lock and Dam 2
Lock and Dam 1

Actual Stage (ft)
22.7
19.0
46.2
58.8
32.0
24.3

Natural Stage (ft)
36.0
33.5
69.9
76.2
43.5
30.5

Previous Record

Unregulated Peak, Year of Occurrence, and Period of Record

33.2

(1945)

1923 to

present
68.9

(1945)

1928 to present
75.5

(1945)

1936 to present
43.2

(1945)

1917 to present
30.0

(1945)

1915 to present

John H. Kerr  Project


Roanoke Rapids
Scotland Neck
Williamston

Actual Stage (ft)
11.6
30.1
12.1

Natural Stage (ft)
32.0
39.2
17.7

Previous Record

Unregulated Peak, Year of Occurrence, and Period of Record
39.0

(1940)

1930 to present
42.0

(1940)

1934 to present
20.5

(1940)

1891 to present

     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 1995 were collected during Fiscal Year 1996 in the amount of $431,727 for Kerr and $23,242 for Philpott.  The cumulative total headwater benefits paid have been $11,801,990 for Kerr and $549,336 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.  An extension from 16 to 30 June was requested by the Wildlife Resources Commission in December 1993.  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 only about 60 percent of the time during 1996.  The flow targets were exceeded the balance of the spawning period.  Even with this 60 percent success rate, the Juvenile Abundance Index (JAI), a measure of successful fish reproduction, was reported to about 31.5, the third highest of record.  In a good year the JAI would be 5.0 or above.  For the six previous years of the regime, 1990 through 1995, the JAI's were 1.41, 0.86, 2.60, 44.5, 38.2, and 9.9 respectively.

     7.  Recreation.  Visitation during Fiscal Year 1996 was 3,417,069 at John H. Kerr, 1,137,875 at Philpott, 1,956,557 at B. Everett Jordan, 1,604,524 at W. Kerr Scott, and 2,123,367 at Falls.

     8.  Water Supply.  Total water supply revenue received by the Wilmington District during Fiscal Year 1996 amounted to $991,333.  The water supply contract with Henry County, Virginia, to withdraw water during water shortage emergencies has expired.  There has been no action to either extend or renew this contract during the fiscal year.  Also, there were no other pending water supply agreements at the end of Fiscal Year 1996.

          a.  The City of Clarksville, Virginia, withdrew 126 million gallons (MG) or an average of 0.34 million gallons per day (MGD), and one private industry at Clarksville withdrew 1,482 MG or an average of 4.0 MGD from John H. Kerr Reservoir for water supply.  This water was made available at no cost in accordance with pre-project agreements.

          b.  The City of Henderson, North Carolina, withdrew 1,931 MG or an average of 5.3 MGD from John H. Kerr Reservoir during Fiscal Year 1996.  Water supply revenue received from Henderson was $12,197 for a cumulative total since 1978 of $188,533.  Negotiations to convert the current "water use" contract with the City of Henderson to a "water storage" contract were still in progress at the end of Fiscal Year 1996.

          c.  A water supply storage contract with the City of Virginia Beach, Virginia, for withdrawals of water from John H. Kerr Reservoir was signed on 13 January 1984.  No water supply withdrawals were made by the City during the fiscal year due to ongoing construction of the pipeline.  The construction activity was over fifty per cent complete at the end of Fiscal Year 1996. The State of North Carolina is still threating legal action to stop the City from withdrawing water (additional information is provided in paragraph E.4.h).  Water supply revenue received from the City of Virginia Beach was $12,799  plus $45,514 transferred from a holding account for a total revenue realized during Fiscal Year 1996 of $58,313.  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 1996  total $591,678 leaving a balance of $1,684,007.  The total cumulative water supply revenue realized from the City of Virginia Beach through Fiscal Year  1996 (not including the remaining balance of  the holding account) is $752,6291.

          d.  Virginia Department of Corrections (VADOC) has a contract to utilize an undivided 0.00024 percent 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 maintaince as well as major replacement expenses.  The water supply pipeline has not yet been constructed.

          e.  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 electricity 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 undivided 0.063 percent of the conservation storage in John H. Kerr between elevation 268 and 300 feet, m.s.l.  This portion of the conservation storage allocated to water supply is 600 acre-feet.  MCLP made a one-time up front payment during Fiscal Year 1991 of $150,241 for joint-use construction cost and a payment of $5,973 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, except at the end of 30 years.  Withdrawals of water from John H. Kerr totaled 585 MG or an average of 1.6 MGD during Fiscal Year 1996.

          f.  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 $141,178 for a cumulative total of $2,410,897 received since implementation of the water supply contract in 1970.

          g.  Water supply revenue received from the City of Raleigh, North Carolina, during Fiscal Year 1996 for withdrawals of water from Falls Lake amounted to $584,577 for a cumulative total of $5,286,249 since 1983.  Total water withdrawn by the City during Fiscal Year 1996 was 14,971 MG or an average of 41 MGD.  

          h.  Water supply withdrawals from B. Everett Jordan Lake totaled 3781 MG for an average of 10 MGD.  Revenue received from the State of North Carolina during Fiscal Year 1996 amounted to $195,068 for a cumulative total of $736,667 since 1989 for water supply withdrawals.

       9.  Drought Overview.  No special meetings were held during FY96 specifically to discuss impending drought situations.  However, Dan Emerson and Eric Farr represented the District in a drought management “partnering” meeting hosted by the State of North Carolina in April 1996.

     10.  Special or Modified Releases.   


a.  B. Everett Jordan Project--Search and Rescue.  Outflows from Jordan Dam were temporarily reduced on 23 October 1995 to aid the Chatham County Sheriff’s office in performing a search and rescue mission at Buckhorn Dam downstream of Jordan Dam.  


b.  B. Everett Jordan Project--Periodic Inspection.  Outflows from Jordan Dam were temporarily cutoff for three hours on 1 February 1996 so that district personnel could inspect the conduit.  Water management personnel attending the periodic inspection were Dan Emerson and Terry Brown.


c.  John H. Kerr Dam--Olympic Torch Runner.  On 24 June 1996, the Olympic Torch Runner crossed the John H. Kerr Dam.  Kerr Dam was the only Corps of Engineers Dam crossed by a torch runner prior to the 1996 summer Olympics.  To commemorate this event, the annual testing of the tainter gates was held during this crossing.  Eight tainter gates were opened one at a time prior to the torch runners crossing.  Five gates were opened simultaneously during the crossing.  Seven of the remaining nine gates were opened one a time after the torch runner crossed the dam.  Two of the gates did not open and opening mechanisms were later repaired.

E.  Water Control Management Activities.
     1.  Staff. Pertinent personnel assigned to water control management activities during Fiscal Year 1996 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-12

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

Chris Cline

GS-11



Resigned

Mary Ann Vergonio
GS-05

251-4758
Former Co-op Student

David Smith            
GS-05

251-4758
Former Co-op Student

Darren Ivey

GS-03

251-4758
Current Co-op Student

     2.   Personnel Changes During the Year.   Chris Cline resigned from the Corps of Engineers during April 1996.  His position was abolished and not filled due to personnel reductions.  Mary Ann Vergonio and David Smith did their third and final rotating co-op assignment during the fiscal year.  Darren Ivey served his first co-op assignment during the summer of 1996.  A co-op was not hired for the fall 1996 period due to personnel cutbacks.  Former Reservoir Regulation employee Ms. Jan Brodmerkel assisted this section temporarily during the aftermath of Hurricane Fran. 

     3.    Training Courses. Dan Emerson attended a UNIX workshop at Davis, Ca. from 28 November to 1 December 1995.  Dan Emerson also attended the HEC course “Statistical Methods in Hydrology” at Davis, Ca. on 6-10 May 1996.  Terry Brown attended a Corps of Engineers seminar on water quality issues on 26 February through 1 March 1996 in Seattle, Washington.  Terry Brown attended a local seminar on Career Management on 24-25 January 1996.  All water control personnel attended the Corps of Engineers Financial Management Systems (CEFMS) workshops throughout the fiscal year.

     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.

          b.  Meeting with Raleigh USGS.   Personnel from the USGS office in Raleigh met with Wilmington District water management personnel on 7 May  to discuss the FY 97 cooperative stream gaging program.

          c.  Hydrology and Hydraulics Conference.   Terry Brown attended a Hydrology and Hydraulics conference from 8-12 April 1996 in Portland, Oregon.  Issues addressed focused on computer modernization, NEXRAD, the new water control software being developed by HEC, water quality, and personnel and budget cutbacks.


d.  W. Kerr Scott and City of Winston-Salem, NC Water Supply Intake.  On 27 March 1996, Terry Brown and Coleman Long (Environmental Section Chief) met with representatives from the City of Winston-Salem, NC and Camp, Dresser and McKee (consultants to Winston-Salem) on the proposed second water supply intake for the City of Winston-Salem on the Yadkin River.  Issues pertaining to the environmental assessment, modeling and operational concerns were discussed in the meeting.


e.  Meeting with Virginia Department of Water Quality and Henry County, Virginia Officials and the Virginia USGS.  Allen Piner and Linwood Rogers met on 1-2 May 1996 in Richmond, Virginia with officials from the Virginia Department of Water Quality and from Henry County, Virginia to discuss water supply storage in Philpott Lake and water quality releases from Philpott Dam.  In a different meeting, they discussed the FY97 cooperative stream gaging program with officials from the Virginia USGS.


f.  B. Everett Jordan Intake Tower.  Several meetings were held during the year to discuss problems with the intake tower at Jordan Dam.  Specifically, problems with the water quality and service gates were addressed.  Water management personnel met with Jim Butler and Ron McBride of Operations Branch to discuss a periodic rehabilitation plan for the intake tower.


g.  Virginia Beach Pipeline.  In late April, both the City of Virginia Beach and the State of North Carolina tentatively agreed to a settlement of all issues between them concerning the Virginia Beach pipeline.  The Wilmington District, as part of the agreement, would act as a non-judicial dispute arbiter on issues arising out of their agreement and assisting them in the development of a drought index controlling water supply withdrawals during low flow or drought conditions.  However, this settlement was never finalized.  On 26 July, the Federal Energy Regulatory Commission granted an application by Virginia Power Company, acting on the behalf of the City of Virginia Beach, to amend its Federal Power Act license to allow water withdrawals from Lake Gaston.  The State of North Carolina has appealed this decision arguing that Virginia Beach does not need the water and that a Section 401 water quality certification is needed from North Carolina regulators.  Measures have also been introduced in both the House and Senate which would require certifications by both North Carolina and Virginia that the pipeline and adjoining facilities would not harm the local environment or economy.  Another lawsuit has been filed in the Virginia State courts by residents of the Lake Gaston area who oppose the water withdrawals.


h.  Falls Dam Press Conference.  On 26 September, Eric Farr, Terry Brown, and Col. Terry Youngbluth, District Engineer for the Wilmington District traveled to Falls Dam for an afternoon press conference.  Information presented at the press conference documented the operation of Falls Dam and flooding downstream as a result of the rainfall from Hurricane Fran.  Also, presenting data at the press conference was Brad Gimmestead from the Southeast River Forecast Center, George Lemon from the Raleigh National Weather Service Office, Dr. John Morris and Tom Fransen from the State of North Carolina, Jean Robbins and Jared Bales from the Raleigh US Geological Survey office.  Along with representatives from the general public were camera crews from three television stations, and reporters from several newspapers.

F.  Identifiable Costs for Hydrometeorological Data.  Funds transferred to the National Oceanic and Atmospheric Administration (NOAA) for the operation of the FC-30 network for the Roanoke River Basin amounted to $15,700.  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 $859.  Costs during the year for procurement and maintenance/major-repair of Data Collection Platforms (DCP's) and all related equipment amounted to $22,608 and an estimated $2,600, respectively.  Costs for telephone service at 19 telemetry gage sites totaled $6,350 and electric utility costs at four sites totaled approximately $450.  Funds transferred to USGS for the operation of gages used in reservoir regulation during Fiscal Year 1996 totaled $245,500.  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 consists of 33 self-timed DCP sites including 19 with telemetry capability.  Real-time data at twelve other gage sites owned by other co-operators are available to the Wilmington District at no cost.  DCP and hydrometeorological data were exchanged with the National Weather Service offices in Raleigh and Roanoke via modem.  As the National Weather Service gets internet capability, future data exchanges will be via an FTP connection with the backup data exchanges via modem.  AFOS data from the Southeast River Forecast Center computer located in Atlanta, Georgia was received via the CEAP network using OS/2 software developed by the Tulsa District.  The Wilmington District continued to use a cable-TV drop and THE WEATHER CHANNEL to monitor gradually developing weather systems and radar images during Fiscal Year 1996.  

     2.  Telephonic Communications System.  Telemetry equipment continues to provide a reasonable means of obtaining instantaneous river gage data.  The Wilmington District had access to 30 gage sites with telemetry equipment during the fiscal year.  Four additional gage sites were converted from land-line phones to cellular phones and cellular phones were added three gages which had no prior phone service during Fiscal Year 1996 to bring the total number of cellular phones in operation to thirteen.  These thirteen cellular phone sites provided fair service through the fiscal year with some problems encountered in the area of power supply at remote gages resulting in periods of unavailability.  Resolution of these problems was ongoing at the end of the fiscal year.

     3.  Satellite Data Collection Equipment.  The Wilmington District operated 33 self timed GOES DCP's and had access to several other sites during the year.  The USGS continues to provide excellent service installing and maintaining DCP's under 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.  Numerous problems were encountered during the year receiving data from the Wallops downlink.  Resolution of these problems appears to be ongoing.   This data was retrieved primarily via modem connection and telnet session by the Reservoir Regulation Unit.  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 FY 97.  Plans for Fiscal Year 1997 are to continue replacing older DCP equipment, consolidate data collection efforts at two dams to allow the transfer of two DCP’s to the Neuse basin, add a third site in the Neuse basin, improve cellular phone reliability and access to DCP data.

H.  Progress Reports.

     1.  PC Computer Network .  All reservoir regulation offices within SAD use a PC network based on IBM OS/2 3.0 which allows PC's to use DOS, Windows,  and OS/2 programs.  To be compatible with SAD and other reservoir regulation offices within SAD, all of the PC's use Ethernet with LAN Manager or LAN Server networking software.  This network is capable of communicating with the District computer network as well as with the Corps wide CEAP network via ftp and telnet and also has indial capability through a modem server and Bulletin Board System.  Two Sun workstations were delivered at the end of fiscal year 1995 for use in reservoir regulation activities using GIS and the new suite of water control software being developed by the Hydrologic Engineering Center.  Movement to the Sun workstations has been slow due to manpower and emergency activities.

     2.  Falls Lake Storage Shortages.  The plan to raise the normal operating level of Falls Lake from 250.1 to 251.0 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 the water supply contract with the City of Raleigh are nearing completion.

     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.  No action has occurred with the preliminary permit during 1996.  The permit was issued for a 36 month period and will expire on 26 January 1997. 

      4.  FERC Preliminary Permit for B. Everett Jordan Project.  A preliminary permit to develop a hydropower project at B. Everett Jordan Dam was issued to Hydro Matrix Partnership Ltd. on 24 February 1995.  Hyrdo Matrix Partnership, Ltd applied for a license to design and construct a hydropower facility on March 15, 1996.  FERC is now performing an independent analysis of the environmental effects of licensing the project before a license is issued.

      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 26 May 1993.  The licensee had until  20 March  to begin construction, but construction was not started as of the end of Fiscal Year 1996.  The license is now under review by FERC to determine if it should be terminated.

      6.  Status of Water Control Manuals.  The status of reservoir regulation manuals and drought and water control plans for Wilmington District projects is given on exhibit 1, page 22.
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SUMMARY OF RESERVOIR CONDITIONS AND PERFORMANCE

FOR FISCAL YEAR 1996
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
7687

   Fiscal year 1996


8402
7533
4662
18483
13873
11423
8232
8571
7534
3606
8430
29527
10814


















OUTFLOW (c.f.s.)
















   Maximum daily


19057
17721
15796
24918
23559
20215
17954
16225
19815
11972
16129
33212
33212

   Minimum daily


71
1528
117
1974
10943
132
2741
1857
73
74
71
2134
71


















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 1996


6.50
3.66
1.56
5.16
2.69
3.62
2.42
4.93
3.96
4.32
6.81
10.79
56.42


















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 1996


1.24
1.08
0.69
2.73
1.92
1.69
1.18
1.27
1.08
0.53
1.25
4.22
18.88


















RESERVOIR ELEVATIONS (ft. m.s.l.)
















   End of month


301.11
299.28
296.64
306.34
302.23
302.62
302.30
302.14
299.11
298.34
299.98
306.51


   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


301.47
301.17
299.36
306.65
306.41
302.88
303.45
303.86
303.18
299.16
303.78
318.53
318.53

   Minimum elevation


297.16
298.76
296.55
295.71
302.23
299.18
301.87
301.61
299.08
296.88
298.33
299.98
295.71


















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 1996


27297.2
41335.0
31100.2
52052.9
87403.5
55471.3
41548.6
45710.6
49319.6
20999.4
37020.2
122996.3
612254.8

  Maximum daily


3093.3
2877.7
2472.0
4186.1
4081.9
3261.2
2987.7
2712.0
3249.3
1877.1
2642.9
5714.7
5714.7

  Maximum hour


238.4
237.6
240.6
235.0
237.7
251.7
242.5
221.4
240.4
203.4
236.4
255.3
255.3


















FLOOD STORAGE UTILIZED (%)


5.8
4.6
0.0
27.9
26.8
11.6
14.0
15.7
12.8
0.0
15.4
90.3
90.3


















FISCAL YEAR BENEFITS
















   Flood Control

$148,899,500


   Headwater

$431,727 









   Power (net marketed)

$7,675,864 


   Water Supply

$70,510









NOTE:  Rainfall and runoff amounts are watershed averages.  Inflow is adjusted for storage changes at Smith Mountain, Leesville and Philpott projects upstream.
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SUMMARY OF RESERVOIR CONDITIONS AND PERFORMANCE
FOR FISCAL YEAR 1996
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 1996


136
185
118
598
343
346
292
336
522
184
376
503
328


















OUTFLOW (c.f.s.)
















   Maximum daily


200
93
88
2072
774
764
605
1236
3156
301
1376
1356
3156

   Minimum daily


33
33
33
33
32
32
32
32
32
32
29
32
29


















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 1996


5.38
4.23
1.44
5.61
2.47
3.67
1.96
5.78
8.90
5.08
10.28
11.47
66.61


















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 1996


0.74
0.97
0.64
3.25
1.74
1.88
1.54
1.83
2.75
1.00
2.04
2.65
20.97


















RESERVOIR ELEVATIONS (ft. m.s.l.)
















   End of month


966.51
968.99
970.08
972.75
972.69
974.41
974.07
973.59
974.08
973.16
972.89
972.16
      --- ---

   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
973.50
971.50
      --- ---

   Maximum elevation


966.77
968.99
970.08
975.65
973.97
974.54
974.50
974.85
978.24
974.13
976.03
976.89
978.24

   Minimum elevation


965.79
966.51
968.97
970.05
972.08
972.54
973.49
973.46
973.42
972.13
972.59
971.79
965.79


















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 1996


958.88
587.55
575.30
3848.10
2846.40
2333.53
2642.76
3154.13
3313.01
1997.49
3364.46
4602.62
30224.23

  Maximum daily


53.58
24.82
23.71
395.20
219.53
219.76
173.78
356.19
395.43
84.92
393.22
393.21
395.43

  Maximum hour


16.26
15.4
15.59
16.98
15.70
15.69
15.70
16.42
16.79
15.43
16.71
16.40
16.98


















FLOOD STORAGE UTILIZED (%)


0.0
0.0
0.0
14.2
0
4.6
4.3
7.3
40.0
7.1
17.5
25.0
40.0


















FISCAL YEAR BENEFITS
















   Flood Control

$46,739,000


   Headwater

$23,242 









   Power (net marketed)

$744,747 


   Water Supply

$0 









NOTE:  Rainfall and runoff amounts are watershed averages
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SUMMARY OF RESERVOIR CONDITIONS AND PERFORMANCE
FOR FISCAL YEAR 1996
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















     (ft., m.s.l.)


792.1
793.1
794.6
793.5
793.4
794.7
794.4
794.0
793.9
794.3
793.6
794.0

















LEESVILLE LAKE















     Reservoir elevation















     at end of month















     (ft., m.s.l.)


610.0
609.5
602.4
609.8
610.8
602.3
607.0
607.4
608.8
605.4
607.4
605.8

















GASTON LAKE















     Reservoir elevation















     at end of month















     (ft., m.s.l.)


199.32
199.68
199.47
199.42
199.68
199.45
199.82
199.65
199.68
199.72
199.53
200.78

















ROANOKE RAPIDS LAKE















     Reservoir elevation















     at end of month















     (ft., m.s.l.)


130.2
130.4
130.0
130.8
131.2
129.6
130.4
130.4
129.0
129.7
130.4
131.1
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SUMMARY OF RESERVOIR CONDITIONS AND PERFORMANCE
FOR FISCAL YEAR 1996

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 


2654
3024
1284
4071
2541
2535
1700
1535
677
543
944
7486
2407


















OUTFLOW (c.f.s.)
















   Maximum daily


7165
13081
2426
12870
8049
6050
4097
4587
2539
613
2157
16028
15545

   Minimum daily


186
193
581
577
780
580
566
440
429
290
228
206
186


















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 


8.00
3.85
1.81
5.04
2.39
3.79
3.54
4.96
2.55
4.19
5.69
12.65
58.46


















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 


1.82
2.03
0.88
2.78
1.63
1.73
1.14
1.05
0.45
0.37
0.65
5.02
19.49


















RESERVOIR ELEVATIONS (ft. m.s.l.)
















   End of month


217.60
216.71
216.19
218.86
216.12
216.72
217.01
216.53
215.81
215.93
216.00
216.53
     -------

   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


219.36
221.27
217.32
221.03
219.82
218.75
217.01
217.76
216.60
215.95
216.91
233.59
233.59

   Minimum elevation


214.99
216.15
216.05
216.00
216.06
215.94
216.02
215.96
215.81
215.13
215.92
215.88
214.99


















FLOOD STORAGE UTILIZED (%)


9.5
15.4
3.5
14.5
10.7
7.7
2.7
4.9
1.6
0
2.4
65.3
65.3


















FISCAL YEAR BENEFITS
















   Flood Control

$135,043,000














   Water Supply

$195,068 














NOTE:  Rainfall and runoff amounts are watershed averages
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SUMMARY OF RESERVOIR CONDITIONS AND PERFORMANCE
FOR FISCAL YEAR 1996

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 1996


826
612
465
1124
875
711
639
605
768
416
1128
703
739


















OUTFLOW (c.f.s.)
















   Maximum daily


4507
1552
609
3817
1463
1309
818
1318
2449
848
5237
1870
5237

   Minimum daily


147
427
402
425
631
520
522
427
481
314
237
457
147


















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 1996


4.84
3.07
1.05
7.57
2.22
2.90
2.63
3.48
4.04
3.52
13.83
6.17
55.32


















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 1996


2.59
1.86
1.46
3.53
2.57
2.23
1.94
1.91
2.33
1.31
3.55
2.14
27.33


















RESERVOIR ELEVATIONS (ft. m.s.l.)
















   End of month


1030.13
1030.08
1030.10
1030.03
1030.07
1030.10
1030.60
1030.12
1030.04
1030.14
1030.02
1030.19
-----------

   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


1040.38
1031.45
1030.26
1036.23
1031.54
1031.06
1030.65
1031.16
1033.53
1030.61
1045.14
1031.82
1045.14

   Minimum elevation


1030.04
1029.97
1030.01
1029.98
1029.99
1029.80
1029.95
1030.01
1030.01
1029.91
1029.95
1029.97
1029.80


















FLOOD STORAGE UTILIZED (%)


14.9
2.4
0.5
9.0
2.5
1.8
1.1
1.9
5.2
1.1
23.8
2.9
23.8


















FISCAL YEAR BENEFITS
















   Flood Control

$13,999,500














   Water Supply

$141,178














NOTE:  Rainfall and runoff amounts are watershed averages
TABLE 1, Sheet 6 of 6

SUMMARY OF RESERVOIR CONDITIONS AND PERFORMANCE

FOR FISCAL YEAR 1996

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 1996


1178
 1295
 700
1682
1341
1300
864
837
230
164
402
 4153
1172


















OUTFLOW (c.f.s.)
















   Maximum daily


2460
3052
2118
3456
2693
2958
1470
 2766
680
180
679
7422
5960

   Minimum daily


149
150
141
208
439
208
210
152
152
96
96
124
96


















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 1996


8.27
4.77
1.84
3.83
2.33
4.10
3.63
5.03
1.89
3.50
5.28
13.24
57.71


















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 1996


1.76
1.87
1.05
2.52
1.88
1.95
1.25
1.25
0.33
0.25
0.60
6.02
20.73


















RESERVOIR ELEVATIONS (ft. m.s.l.)
















   End of month


251.66
250.23
250.36
250.71
250.19
250.63
251.78
251.76
250.88
250.62
251.05
251.73
      --- ---

   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


252.30
252.67
251.34
252.22
251.26
251.42
251.78
252.18
251.78
251.00
251.56
262.74
262.74

   Minimum elevation


249.26
249.99
250.22
249.98
250.16
250.05
250.48
250.80
250.86
250.56
250.62
250.96
249.26


















FLOOD STORAGE UTILIZED (%)


11.3
13.3
6.2
10.8
5.8
6.6
8.5
10.6
13.9
4.4
7.3
82.5
82.5


















FISCAL YEAR BENEFITS
















   Flood Control

$259,422,000














   Water Supply

$584,577














NOTE:  Rainfall and runoff amounts are watershed averages
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
Updates of all documents are needed as soon as possible to reflect approved changes in normal operating level, and  conservation and flood pools.







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.
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