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CONVERSION FACTORS, VERTICAL DATUM, AND DEFINITIONS 
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Multipl.y 

square mile (mi2 ) 
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[ (ft 3 /s)/mi 2 J 

ounce, avoirdupois (oz) 

by 

Length 

25 . 4 
0.3048 
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2.590 
~.047 

Volume 

3.785 

Flow 

0.02832 

0 . 01093 

Mass 

28 . 35 

To obtain 

millimeter 
meter 
kilometer 

square kilomeLer 
square meter 

liter 

cubic meter per second 
cubic meter per second 

per square kilometer 

gram 

Specific Conductance 

micromho per cent~meter at 
25 degrees Celsius 
(~o/cm at 25 •c) 

1 .000 microsiemens per centimeter 
at 25 degrees Celsius 

Sea level: In this report, "sea level" refers to the National Geodetic 
Vertical Datum of 1929--a geodetic datum derived from a general adjustment 
of the first-order level nets of the United States and Canada, formerly 
called Sea Level Datum of 1929. 

Temperature: In this report, temperature is given in degrees Celsius (°C), 
which can be converted to degrees Fahrenheit (°F) by the following equation: 

°F = 1.8 (°C) + 32 

Definitions used in this report: 

water year - The period october 1 through September 30, determined by the 
calendar year in which it ends. 
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HYDROLOGIC AND WATER-QUALITY DATA IN SELECTED AGRICULTURAL DRAINAGES 

IN BEAUFORT AND HYDE COUNTIES, NORTH CAROLINA, 1988-90 

By M.W. Treece, Jr., and Jerad D. Bales 

ABSTRACT 

a~ investigation began in 1988 to (l) quan"ify nutrient, sediment, and 

freshwater loadings in canals that collect drainage from cropland field 

ditches, (2) determine the effects of tide 

these loadings and on receiving- water 

effeccs of drainage on the salinity regirr.e 

gates and flashboard risers on 

quality, and (3) characterize the 

of a tidal creek. Data were 

collected in three canals in Hyde Councy, three canals in Beaufort County, 

and in Campbell Creek, which receives drainage directly from two of the 

Beaufort County canals. Water- control structures were placed on two of the 

six canals near the beginning of the investigation . Following about two 

years of data colleccion, concrol structures were placed on the remaining 

canals. 

Hydrologic and 

sites for the period 

water-quality data are presented for each of the study 

of May 1988 through September 1990. Data presented in 

this report cover the first phase of the investigation prior to the 

installation of water- concrol structures in four of the six canals. 

rr.et hods, data 

accumulated 

Following a description of the study sites and da"a-collection 

are presented. These data include: (1) daily values of 

precipitation, (2) water-level statistics, (3) daily mean values of 

discharge in the canals, (4) biweekly water-quality measurements and sample 

analyses, (5) storm-event water-quality measurements and sample analyses, 

(6) continuous records of specific conduc~ance in the canals, (7) vertica l 

profiles of salinity in Campbell Creek, and (8) daily mean values of 

salinity at five sites in Campbell Creek. 

INTRODUCTION 

Water- control structures are used to manage runoff from artificially 

drained cropland in the Coastal Plain of North Carolina. Cropland in 

eastern North Carolina is typically drained by an array of small ditches 

that feed larger collector canals that empty into creeks or other receiving 

waters. ~lashboard rise rs and tide gates are the two primary types of 

water-con~rol structures used in North Carolina field ditches. The crest 

elevation of flashboard risers may be changed at any time by r emoving or 

adding boards to che s~ructure. Consequencly, landowners may exert some 

control over drainage from ditches upstream from these struccures. Tide 

l 



gates, on the other hand, operate solely in response to t~e difference 

between the water levels upstream and downstream from the structure. 

According to the design used in the Coastal ?lain, the tide gates open and 

allow drainage from the upstream fields when the upstream water level 

exceeds the downstream water level by more than 0 . 2 ft (R. Woolard, U.S. 

Soil Conservation Service, oral commun., 1989). 

In response to the need for management of runoff f r om agricultural 

lands, the North Carolina Agricultural Cost Share Program was implement ed in 

1984 in selected counties in the Coastal Plain. The Program, which is 

administered by the North Carolina Division of Soil and Water Conservation, 

is now in p l ace in all counties of the State. The purpose of the Program is 

to reduce the input of agricultural nonpoint-source pollu~ants into the 

streams, lakes, and estuaries of the State through the application of best

management practices . The Cost Share Program provides funding for the 

installa~ion of flashboard risers in ditches and canals tha t drain 

agricultural lands. Tide gates, however, are not an approved best-

management practice by the Program. 

In 1988, the u.s. Geological Survey (USGS), in cooperation with the 

North Carolina Department of Environment, Health, and Natural Resources, 

began an investigation to address issues concerning artificial drainage of 

cropland, water - control seruceures, and estuarine receiving- water quality. 

The objectives of the investigation were to (1) quantify nutrient and 

sediment loadings, and freshwater inflow to canals that collect d rainage 

from cropland field ditches, (2) determine tue effects of tide gates and 

flashboard risers on these loadings and on receiving-water quality , and (3) 

characterize the effects of drainage on the salinity regime of a tidal 

creek. 

Data were collected in chree canals in Hyde County, in ~hree canals in 

Beaufort County, and in Campbell Creek, which receives drainage d i rectly 

from two of the Beaufort Co~nty canals (fig. l) . The flow in five of the 

six canals is affected by water-level fluctuations in the downstream 

estuary. A tide gate was installed on one of the Hyde County canals (site 
~ 

Hl, fig. 2 ) near the beginning of the study; tide gates were installed in 

the remaining two Hyde County canals in August 1990, after about 2 ye ars of 

preinstallation data had been collected. Likewise, a flashboard riser was 

installed on one of the Beaufort County canals (site Bl, fig . 3) very early 

in the study, and risers were installed on the =emaining two canals in April 

1991. Installation of the flashboard risers was funded cooper atively by the 

landowner and the North Carolina Agricult~ral Cost Share Program. State 

funds were appropriated for the installation of tide gates at the study 

sites and at other sites in Hyde County. 

2 
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Pu~se and Scope 

The pu=POse of this report is to provice hydrologic and water-quality 

data collected fro~ (:) three SQAll agr~cu:tu~al basins in Hyde County, (2) 

three s~~ll agricultural basins in Beaufort County, and (3) Campbell Creek, 

North Carolina (fig. 1). A description of the study sites and data

collection procedures is followed by hydrologic and water-quality data 

presented in the form of tables and graphs. 

1988 

Hydrologic and water-quality 

through September 1990, which 

data are presented for the period of May 

roughly constitutes the first phase 

(pre-water-co~trol structure installation) of the investigation. Hydrologic 

data incl~de precipitation, water-level, and stream-velocity data recorded 

at 15- minute ~ntervals. Water-quality data include physical properties 

measured in the field as well as nutrient a~d sediment concentrations 

measured b~weekly and for selected sto~ events. Salinity and water 

temperature were ~asured daily at regular intervals for the agricultural 

basins and Campbell Creek sites. 
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AGRICULTURAL BASINS AND DATA-COLLECTION SITES 

The agricultural basins lie within the Coastal Plain physiographic 

province of North Carolina near the mouth of the Pamlico River (fig. 1). 

The Pamlico River is a drowned river- valley estuary characterized by daily 

mean water-level fluctuations of less than a foot and salinities from near 

zero to about 20 ppt (parts per thousand) (Bales, 1990) . Because of the 

proximity of the basins to the Pamlico River and Pamlico Sound, and because 

the bottom of the canal that drains each basin is near or below mean sea 

level, water level and water quality in the canals are often affected by 

downstream estuarine conditions. 

The climate of the region is mild and moderately moist. The annual 

mean temperature is more than 15.5 °c, and mean annual precipitation is 

about 52 in. (Hardy and Hardy, 1971). Interannual variability in 

precipitation is 

average monthly 

slightly higher 

large, with annual totals ranging from 35 to 80 in., but 

precipitation is uniform throughout the year, although 

amounts typically occur during the late summer months of 

July, August, and September. Evapotranspiration rates average about 3~ 

in/yr (inches per year) and exhibit much less variability from year to year 

than precipitation (Wilder and others, 1978). Average wind speeds are about 

10 mi/hr (miles per hour) . Winds typically blow from the south to southwest 

from April through August, and from the north to northwest between September 

and February; there is no prevailing wind direc~ion during March (Garrett 

and Bales, 1991) . 

Hyde County Basins 

The three Hyde County agricultural basins located near the co~~unity of 

Rose Bay are drained by adjacent, parallel drainage canals (fig. 2) . The 

data- collection sites are all less than 2,000 ft from the confluence of the 

drainage canals with Rose Bay Creek, a tidal creek draining co Rose Bay. 

Each of the basins contains about 100 acres (table 1) of cropland 

characterized by highly produc~ive mineral soils, which are used to produce 

winter wheat and soybeans in rotation (R. Woolard, U.S. Soil Conservation 

Service, oral commun., 1988). All runoff within each basin is by way of 

surface drainage to ditches and subsequently to the canals on which the 

data-collection installations are located. At sites H2 and H3, the canals 

are about 13 ft wide at the top and about 4 f~ deep. At site Hl, where the 

canal is not as well maintained as at sites H2 and H3, the drainage canal is 

about 9 ft wide and 2 ft deep. 

7 



Table !.--Description of data-collection sites 

Site 
numbor USGS Drainage 

(figs. station1 County !.at ltudo Longitude area Description 
2 ' 31 0 

Hl 0208458600 Byda 35°26' 44" 76°22'25" 70 downstream from Lide gato Drainage canal, 
(tida gate installed July 1988) 

Hll\ 0208458600 Hyde 35°26' 48" 76°22'18 .. 70 Drainage canal, upstream of tide gate 

H2 0208458700 Hyde 35°26'57" 76°22'37" 140 Drainage canal, tido gate installed August 1990 

H3 0208458800 Hyde 35°27'01" 76°22'49" 104 Drainage canal, tido gate Installed August 1990 

81 0208455130 Beaufort 35°18' 41" 76°43'28" 93 Drainage canal, downstream from !lashboard riser 
(riser installed July 1988) 

81A 0208455130 Beaufort 35°18' 44" 76°43'35" 93 Drainage canal, upstream of !lashboard riser 

82 0208455143 Beaufort 35°17'20" 76°41'45" 41 Drainage canal, with no flashboard riser (riser 
installed April 1991) 

83 0208455141 Beaufort 35°17'10" 76°41'50" 68 Orainago canal, with no flashboard riser (riser 
Lnatalled April 1991) 

Cl 0200455145 Bgaufort 35°17'13" 76°41'13" 5, 120 Carnpboll creek, rocoiving st ceam for 82 and 83 

C2 0208455165 Beaufort 35°17' 30" '/6°40' 33" 6,342 Campbell Creek, 0.75 mile downaLroam from C1 

C3 0208455175 Beaufort 35°17'25" 76°39'48" 7,501 Campbell Crook, 0. 75 mile downstream from C2 

C4 0208455195 Beaufort 35°16'55" 76°39' 12" 9,306 Campbell Creek, 1 mile downstream !rom CJ 

C5 0208455205 Beaufort 35°17' 00" 76°38' 12" 10,835 Campbell Creek, 0.90 milo downstream !rom C4 

C6 0208455220 Beaufort 35°17'12" 76°37'23" 12,755 Camp boll creek at confluence with Goose Creek 

1u.s. Geological survey downstream order identification number. 



Data were collected ir. tr.e Hyde County basins to dete~ir.e r.u~rient and 

sediment ~oadinqs, and =reshwater inflow to canals that drain cropland 

before and after the installation of tide gates and, thus, to quantify the 

effects of tide gates on downstream receiving-water quality. In July 1988, 
a tide gate was placed in the canal about 100 ft upstream from site Hl. The 

tide gate was installed by the landowner, with assistance from the Hyde 

County Soil and Water Conservation District. :o.lowing two years of post

insta~la~ion da~~ collec~~on at si~e Hl and 2 years of pre-ins~a:lation data 

collection at sites ~2 and H3, tide gates were placed in the canals upstream 

from s~tes H2 and H3 in August 1990; Septe~ber i990 data at these sites 

reflect post-water-control structure conditions. 

Be,aufort, County 8asin:s 

~he three Beaufort County aqric~l~cra: basins are :ocated near the 

commu.~ity of C&=Pbe!l Creek, 5 mi east o! A~rora (fig. 3) and about 20 mi 

southwest of the Hyde Co~~ty basins. The basi~s are simila~ ir. size to the 
Hyde County basins (table 1) . Soils within the basins are ~oa~s and fine 

sandy loams. The basins are used exclusively for row crops (corn, milo, 

soybeans, potacoes, and winter wheac), as are the Hyde County basins. All 

runoff within each basin is by way of surface drainage, but there is a more 

extensive network of surface-drainage ditches in the Beaufort County basins 

than in the Hyde County basins. 

The network of agric~ltural drainage d~tches and canals ups~ream from 

site Bl (fig. 3) forms the headwaters of Bond Creek. Site e: is about 4,000 

o! Bo~d Creek, but the land between site 

forested. At this site, the flow channel 

The maintained canal, which ends jusc 

ft from the mainstem 

Creek is entirely 

wide and 2 ft deep. 

site Bl, is about 7 ft wide and 8 ft deep. 

Bl and Bond 

is about 7 ft 

upstream from 

Sites B2 and B3 are on adjacent canals that drain directly to Ca~bell 

Creek. Sites B2 and 63 are about 2,000 fr upstream from Carr~bell Creek. 

The area between the data-collection sites ar.d Ca:r.pbell Creek is forested, 

and no additional ditches or canals drain to the two canals between the 

data-collection sites and Campbell Creek. The canals at sites B2 and 83 are 

each about 12 ft wide. At site 82, the canal is 3 ft deep, whereas the 

canal at site B3 is 4 ft deep. 

Data were collected at the Beaufort County sites to deterrr~ne nutrient 

and sedi=.ent loadings. :lata also were collected to deterr.-J.r:e freshwater 

inflow to canals that drain cropland before and after the ir.sta~lation of 

flashboard risers and, thus, to quantify the effects of flashboard risers on 

downstream receiving-water quality. The support structure for flashboard 
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risers was installed ~n the canal upstream fro~ site Bl in 1989 (rable 1) by 

the landowner in cooperacLon with the Beaufort County Soil and Water 

Conservacion 
installar~on 

District. The 

and September 

seructure was not used between 
1990 to control drainage from 

the 

the 

time of 

basin. 

Following more than 2 years of post-installation data collect~on at site Bl 

and more than 2 years of pre-~nstallation data collection at site B2 and B3, 

flashboard risera were ir.s~alled in the canals ups~ream from sites B2 and B3 

~n April 1991. 

Campbell Creek Data-Collection Sites 

Upstream from the State Highway 33 bridge, Campbell Creek drains a 

5,120-acre (8 ·mi2 ) wetland area known as Gum Swamp (fig. 1). There is very 

little agricultural land in the Campbell Creek watershed upstream from the 

State H~ghway 33 bridge. WLth the except~on o= the canals that drain sites 

B2 ar.d B3, only one other agr~cultural drair.age canal is known to drain to 

Campbell Creek upstream from the State Highway 33 bridge. 

Between the State Highway 33 bridge and the confluence of Campbell 

Creek with Goose Creek, an additional 7,610 acres (11.9 mi2 ) drain to 

Campbell Creek, creating a total drainage area of 12,700 acres (19.9 mi 2 ) 

for the ent~re Campbell Creek watershed. The distance along the axis of the 

creek =rom the State Highway 33 bridge to the mouth of the creek is about 5 

mi. Land use in the lower part of the Campbe~l Creek basin ~s a mixture of 

agriculrure (primar~ly row c~opsl and forested wetlands. 

Data were collected ~n Campbell Creek ro (:) characterize the salin~ty 

regime of the tidal creek, including the effects of freshwater drainage and 

drainage control on salinity, and (2) evaluate the effects of drainage 

control on receiving-water nutrient concentra~ions. Data were collected at 
s~x sites (Cl•C6) on Campbell Creek (fig. 3). A continuous-recording gaging 

station (Cl) was located on rhe r~qht bank at the State H~ghway 33 bridge to 

record water levels a~ iS-~nute interva~s. ~emperature a~d specific 
conductance were ~~asured at 30-~nute intervals ac sites C2-C6, wh1ch were 

placed equ~distantly along a lonq~tud~nal axis from Cl to rhe mouth of 

Campbell Creek. 

As part of another ~nvestigation, additional data were collected in 

Goose Cree~, 3.5 mi downstream of the confluence with Campbell Creek 

(Garre~r, 1992; Garrett and Bales, 1991). Water level, water temperature, 

spec~=~c conductance, and o~ssolved-oxygen concentrations were recorded at 

15-~~ute ~ntervals. Alrhough not presented in this report, these data may 

be useful ~n characterizing rhe salinity reg~me of Campbell Creek. 

10 



HYDROLOGIC DATA 

Hydrologic records collecced at the Hyde County sites, the Beaufort 

County sites, and in Campbell Creek are summarized in table 2. The data

collection network for the Hyde County sites is shown ~n figure 2; the 

Seauforc Councy and Campbell Creek data-collection necwork is shown in 

figure 3. 

Table 2. --Hydrologic data-collection network 

[ - -, no datal 

Measurement type and ~~me interval 
Site 

(figs. 2 Precipi- Water Stream 
gnd, JJ tatiQD l~!ifll ~~lgs;;it~ Ili:l~hgrg~ 

H1 15 15 Periodically 
HlA 15 
H2 15 15 15 Periodically 
H3 15 15 Periodically 

Bl 15 15 Periodically 
81A 15 
82 15 15 Period~cally 
83 1 5 15 15 Periodically 

Cl 15 

Precipitation 

Precipitation amounts were recorded at 15-minu~e intervals at sites H2 

and B3 (table 2). Precip~tation data from the nearest National Weather 

Service station located at New Holland, 12 mi to the east of site H2, were 

used to compare observations at site H2 with long-term averages and to 

estimate missing daily values at this site. Likew~se, data from the nearest 

National Weather Service station located at New Bern, 25 mi to the southwesc 

of site B3, were used to compare observations at 

averages and to estimate missing daily values at 

site B3 with long-term 

this site. Based on 

cumulative differences between observed rainfall and National Weather 

Service records, the period from July 1988 through 

generally drier than normal at bach study sites (table 

11 

Septe:nber 

3) 0 

1990 was 



Table 3.--0bserved precipitation at sites H2 and 83 and long-term average precipitation 
at nearby National lfeather Service station~, July 1988-Soptember 1990 

) -- , no datal 

l!r;;as;lRita.t12o. .t.a iD~bi::t at ~.t.t~ HZ f'o~1121tat12o. io 10,bll· •t aitl Dl._ 
Long-term LOng · term 
average average 

nar Month Obeerved at Difference Cumulative Observed at Difference Cumulative 
HIM Us:allilo.d dl ff~teoca tfa~~t aato dl ffiilr.:e:os:.e 

1988 July 6.04 1.67 6. 75 - 5.08 - 5.08 
Auquat 6.36 2.58 6.33 3.75 -8.83 
Septemb<>r 5.62 2.66 5.75 - 3.09 - 11.92 
Oc tober 2.42 3.90 - 1.48 - 1.48 3.07 3.39 - .32 - 12.24 
Novombor 5.16 3.70 +1.46 -.02 4.24 J.08 t\.16 -11.08 
OGcomboc .28 3.35 -3 . 01 -3.09 . 48 3.69 - 3.21 -14.29 

1989 January 2.84 4.20 -1.36 -4.45 3.39 4.01 .62 -14.91 
February 3.55 3.87 -.32 - 4.11 4.14 3. 97 +.11 ·14 .14 

.... March 4. u• 3.61 +.5 - 4.27 6.19 3.62 •2.51 12.17 

"' April 4.81 3.31 +1.56 -2.11 5 .83b 2.98 •2.85 -9.32 
May 4 . 01• 4.21 -.20 -2.91 4.0lb 4.41 -.40 -9.12 
Juno 4.26• 4.31 -.!1 -3.02 6.10 5.13 >1.57 - 8.15 
July 3. IS 6.04 -2.89 -5.91 4 .54 6.75 - 2.21 - 10.36 
1\uqust 6.!9 6.36 - .17 - 6.08 6. 1'1 6.33 .16 -10.52 
Soptembor 6.91 5.62 +1.29 4.79 '/.09 !>. '/5 11.34 -9.18 
Octobor S./9 3.90 +1.89 -2 .90 4. 34b 3.39 • . 95 -6.23 
Novombor 2.11 3.10 -1.59 -4 .49 1. 21 1.08 1. 81 -10.1 
Oocomber 4.19 3.35 +.84 -3.65 3.78 3.69 >.09 - 10.01 

1990 January 3.15• 4.20 - 1.05 -4.70 3.12b 4.01 - .69 - 10.90 
Fobruary 1.48 3.81 -2.39 -7.09 1.03b 3. 91 2 . 94 13.84 
March 2.60 3. 61 -1.01 -8.10 6.99b 3.62 +3.37 -10. 47 
April 1.75 3.31 -1.56 -9.66 3.36 2.98 +.38 -10.09 
Hay 6.03 4.21 +1.82 - 7.84 6.01 4.41 H.66 - 8.43 
June 1.58 4.37 -2.79 10.63 2.69 5.13 2.44 - 10.87 
July 3.44 6.04 -2.60 - 13.23 4.65 6.15 - 2.10 -12.97 
1\uguat 13.86 6.36 +7.50 - 5.73 1.00 6.33 •. 67 12.3 
Soptomb<>r I. 78 5.62 -3.84 -9.57 2.97 5.75 -2 .78 -15.08 

•Monthly total includes !'Om& daily values estimated from New Holland observations. 
bHonth1y total includes some daily values estimated froa New Bern observations. 



Hater Leyels 

Water levels were recorded at 15-minute intervals in each of the six 

drainage canals and at Campbell Creek site Cl. All water levels were 

referenced to sea level, and datums were checked annually . 

Water levels were also recorded upstre~ from the control structures at 

s i tes HlA and 81A. The relation between water l evels upstream (site HlA) 

and downstream (site Hll from the tide gate is shown in figure 4 . The 

relation between water levels at site 82 and in Campbell 

which receives drainage from the canal on which site B2 

presented in figure 5. 

Cr eek (site Cl), 

is located, is 

A weir was installed at site Bl in November 1989 and at site B2 in 

early 1988 to stabilize and constrict the channels and thereby simplify the 

procedure of obt aining accurate records of discharge. The weir was removed 

at site Bl in January 1990 upon evidence of significant streambed scouring, 

and a new, more stable weir was installed in February 1990. The elevation 

of the bot tom of the canal was lower ed 0.3 ft by the scour. The control at 

site B2 wa s repa i r ed in November 1989 to prevent scouring of the left bank. 

Elevat ion of zero flow was unchanged. 

Fl ov Veloc i t y 

Standard stream-gaging techniques using a weir and a stage- discharge 

relation were not suitable at most of the study sites for three reasons. 

First , movement of water in these canals occurs in two directions-

downstream, as a result o f runoff, and upstream, as a result of tidal 

action. Second, the weir will typically become submerged and nonfunct i onal 

during periods of extremely high water levels resulting from runoff or 

increases in tidal elevation. Finally, the weir itself may act as a water-

control str uctur e by 

Th i s storage could 

storing water i n the cana l upstream from the weir. 

potentially cha nge the runoff volume and water quality 

from what would occur without the presence of the weir. 

A continuous r ecord of flow velocity (magnitude and direction) was 

obtained in each of t he s i x d r ainage canals using Marsh- McBirney1 bi

directional electromagnetic velocity meters . The meter sensor, which is 

1Any use of trade, product, or firm names is for descriptive purposes 
only a nd does not imply endorsement by the u.S. Geological Survey. 
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WATER 'lEAR 18U 

OCT. NOV. DEC . Jl>tol FEB MAR. APR. MAY JUNE JULY AUG. SEPT. 

WATER YEAR 1890 

OCT. NOV DEC JAN FEB MAR Al'll MAY ..UNE JUlY AUG SEPT 

Figure 4.--Relllion of water levels in drainage canal upsll'eam 
(site HI A) and downstream (site HI) of tide g&e. 

14 

EXPLANA llON 

17'71 WATER LEVa. AT SITE H1A 
fLLI LESS THI>tol THAT AT SITE H1 

D WATER LEVEL AT SITEH1A 
EOUAL TO THAT AT SITEH1 

• 
WATER lEVEL AT SITEH1A 
GREATER THAN THAT AT 
SITEH1 



WATERYEAR1t88 

OCT. NOV. DEC. -WI. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. 

WATER YEAR 1880 

OCT. NOV. DEC. JAN . FEB. MAR APR. MAY JUNE JULY AUG. SEPT 

Figure 5.--Relab>n of water levels in Campbell Creek (sire I) 
and in ups Iteam drainage canal (sire B2). 
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EX PIA NA llON 

177J WATER lEVEL AT SITEB2 
l<::LJ LESS THAN THAT AT SITE Cl 

D WATER lEVB.ATSITEB2 
EOUAI. TOTHATATSITEC1 

• 
WATER LEVB.ATSITE82 
GREATER THAN THAT AT 
SITEC1 



about 10 in. long and 1 in. in diameter, was mounted to extend horizontally 

and perpendicular to the flow. The meter was programmed to make 30 

measurements during a 15-minute interval. These measurements were averaged 

to provide a mean velocity for the interval. The meter was controlled by an 

electronic datalogger, which also performed the averaging and stored the 

data. During biweekly visits to the sites, field measurements of velocity 

were made with a Price AA optic current meter or a Marsh - McBirney MDL 201 

current meter and compared to the electromagnetic velocity meter readings to 

ensure meter calibration and determine appropriate data corrections. The 

maximum velocity magnitudes recorded at each of the six velocity- monitoring 

sites (table 2) are shown in table 4 . 

Table 4.--Maximum recorded upstream and downstream velocity 
magnitudes in six drainage canals 

Site 

H1 
H2 
H3 
81* 
B2 
B3 

[ft/s, foot per second] 

Maxjmnm stream velocities 
Water year 1989 ::--'W"a"'t"'e=r-J;yOI:e~aur._l...,_929-"0--

Upstream Downstream Upstream Downstream 
flow flow flow flow 

lft Is> tft Is> <ft lsl <ft /sl 

-0 . 048 
- . 42 
-.12 

.00 
-.07 
-. 061 

0.10 
.13 
.095 

1.30 
.55 
.088 

- 0.056 
-.057 
- .28 

.00 
-.532 
-.18 

0.29 
.16 
.23 

1.10 
.30 
. 06 

*Bl is not influenced by tide; therefore, no 
upstream flow occurred. 

Discharge 

Continuous records of discharge we r e computed for each canal in the 

following manner: first, the relation 

cross-sectional area was deter;mined from 
between water level (or stage) and 

measurements in each canal . The 

stage-area relation is for the cross section at which 

probe is located. Next, discharge measurements (about 15 

the velocity-meter 

measurements in 

each canal) were made for different flow and water-level conditions. Using 

the average flow velocity for the cross section (measured flow divided by 

total area) determined from the discharge measurement and the point velocity 

measured by the bi-directional electromagnetic velocity meter at the time of 

the discharge measurement, a relation between measured point velocity and 

average velocity was developed for each canal . The relation between poi nt 

velocity and average velocity was checked throughout the study period by 

making additional discharge measurements in the canal. 
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Continuous records of discharge were then determined by (1) using 

measured stage to obta~n a cross-sectional area, (2) using measured point 

velocity to obtain a cross-sectionally averaged velocity, and (3) 

multiplying cross- sectional area by cross-sect~onally averaged- velocit y to 

obtain an instantaneous flow rate. Flows were calculated at 15-minute 

~ntervals and averaged =or a 24 - hour period ~o obtain daily means. 

D~scharge record is dependent on accurate and continuous water-level 

and flow-velocity data; therefore, per~ods of discharge record may be 

missing due to missing water-level or veloc~ty data. Flow-velocity data are 

missing whenever the water level in canals declined below the elevation of 

the velocity probe. Other periods of missing water-level or velocity data 

occurred due to instrumentation malfunction. 

WATER- QUALITY DATA 

Water- quality records were collected at the Hyde County sites (fig. 2), 

the Beaufort County sites (fig. 3), and in Campbell Creek (fig. 3>. Data 

collect~on ~ncluded rou~~ne, bi~eekly measurements and storm-event sampling. 

In add~tion, water samples at each canal sice were continuously collected 

and composited for dete~nation of specific conductance. A summa ry of the 

water-quality sample collection is listed ~n table 5. 

Standard USGS procedures for the 

quality samples were followed. Procedures 

and maintenance of instrumentation and 

developed for the specific instru~entation 

These procedures are documented i n a 

prepared as part of th~s investigation. 

collection and analysis of wa ter

for che collection of field data 

processing of data were also 

and conditions of this study . 

qual~ty-assurance manual that was 

Biweek ly Sampling 

Field measurements of water temperature, pH, barometric pressure, 

dissolved- oxygen concencration, and specific conductance were made in the 

drainage canals and at site C1 at approximately biweekly intervals . 

Measuremen~s of water ce~~erature and specific conductance were also made 

upstream from the water-concrol structures at s~tes H1A and BlA . 

F~eld meters were calibrated at the beginn~ng of each day of use . 

Field inscruments used were the Yellow Spr~ngs Inscrument Company Model 33 

S- C-T meter for specific conductance, the Yellow Springs Instrument Company 

Model 54 dissolved- oxygen meter, the Beckman 11 pH meter, and a Thommen 

17 



Table 5.--Summary ot water-quality sampl e collection, November 1988-Sep t ember 1990 

M<'•ltJU I Olf'.Cclt. inl.i"tv.:tl 

' 14 hours Biweekly Sto~m-nvent.. 

l'ota I ·rotJ l 
Baro- nitro- Total Total nit ro- TOt.)) SU::i- 1\pt. July Mur. 31-

Site Speci.fic Specific Water mot.. ric Dis- qon , nlt..ro- rlitro- gcn, Total phos- pended 11-12 , 19-21, Apr. 1, 
((19$ . ' conduc- conduc- t.empor:- pros- tolvcd H02 I qen . qcn , .lmrnonia pho.:;- photu$ , scdi- 1989 1999 1990 
,)Qd ] ) tanse 1 anrm pH r1ture ;wre oxvm·o N\..3 .>mmpn1• qrgao)c t ntn,)Qi<· phorqs orthQ mt:nt 

HI 627 H H 47 " ·~ 
4'1 q 9 46 46 46 4/ 8 6 s 

H1A 0 4? tO 42 4 I 10 0 0 0 0 0 0 0 0 0 0 

H2 602 44 4~ 4~ 4~ 44 4~ 8 u 44 44 44 45 9 s 5 

H3 6 4 5 44 45 45 45 44 44 9 9 44 44 44 45 8 6 5 

.... 81 292 21 26 27 26 26 27 2 2 27 27 27 25 9 6 5 
00 

BlA 0 26 0 ?6 28 0 0 0 0 0 0 0 0 0 0 0 

H2 HI 38 31 38 38 39 38 6 6 38 38 38 38 5 6 5 

83 494 45 44 4~ 4~ 41 45 9 9 4~ 4~ 4~ 44 6 5 

Cl 0 3.1 J6 36 37 36 37 9 9 31 J I J 'l 36 0 0 0 

Composit e sample cons1$t..lnq of five d i sc rete samples coll~ctod at 2 . 8-hour i nl.crval:.; . 
2 

Storm .. e vent sample$ dn~lyzcd for tott~J nut r J ent ltnd $\.l$pendcd- sedirr.ont con cent. rat 1ont. 



barometer. The specific conductance, dissolved- oxygen, and pH meters are 

all capable of measuring temperature. The temperatures of collected samples 

were measured with the specific-conductance meter so that conductance values 

could be adjusted to 25 °c. The dissolved-oxygen meter was used to measure 

water temperature in the canals at a 1- ft depth. 

Temperature thermistors were calibrated against an American Society for 

Testing Materials thermorr.eter at two temperatures. All values ·~ere within 

0.5 °c after calibration. Specific- conductance standards were used to 

develop a calibration curve for the conductance meter. Field meter readings 

were within 5 percent of the standards after calibration. The dissolved-

oxygen meter was calibrated in water-saturated air after adjustment for 

barometric pressure. After calibration, the meter readings were within 0.1 

mg/L (milligram per liter) of the saturation value at the measured 

temperature and pressure. The dissolved- oxygen calibration was for 

freshwater. The pH meter was calibrated 

calibration, meter readings were within 0.2 

using standard solutions; after 

pH units of the standards. 

Blind pH and specific-conductance samples were also analyzed annually, and 

~he barometer was calibrated annually against a National Wea~her Service 

barometer. 

Manually collected samples were also obtained at biweekly intervals in 

the six drainage canals and at site Cl. Samples were collected using the 

equal- width increment (EWI) method (Edwards and Glysson, 1988), which 

requires equal spacing of subsamples across the cross section of canal or 

creek and an equal transient 

Samples were immediately 

rate, bo~h 

composited, 

up and 

stored 

down, 

in 

preserved with mercuric chloride, and placed on ice. 

for 

opaque 

all subsamples. 

brown bottles, 

Samples were analyzed for concentrations of total and dissolved 

Kjeldahl nitrogen, total nitrite plus ni~rate as nitrogen, total phosphorus, 

total orthophosphate, and suspended sediment. Nutrient analyses were 

performed in the USGS's National Water- Quality Laboratory in Denver using 

methods described by Fishman and Friedman (1985) . Analysis of ammonia was 

added in May 1990 to allow calculation of the organic nitrogen part of total 

Kjeldahl nitrogen. Initially, samples were analyzed for total and dissolved 

nutrient concentrations. Because, in most cases, dissolved concentrations 
were very nearly equal to total concentrations 

limitations, only total concentra~ions were analyzed 

Suspended-sediment concentrations were determined 

and because of funding 

after May 15, 1990. 

in the 

N.C., sediment laboratory using procedures documented by Guy 

USGS's Raleigh, 

(1969) . 
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BRnt Sampling 

To document water quality during high-flow event~ in drainage canal~, 

samples were collected at time intervals of between 30 and 60 minutes during 

three events (table 5). Event sample~ were not collected in Campbell Creek. 

Event sample~ were collected using the Instrumentation Specialty 

Company liSCO) model 2700 pu.--:.ping sampler ;;i;:h =ixed intake. :'he sampler 

intake was located nea= the center of the canal and about 0.5 ft above the 

bottom o! the canal. S~~les were also collec;:ed manually to ensure that 

automatically collected point sample~ were repre~entative of condition~ 

throughout the ~ampled transect. Re~ults indicate that flow in these ~ix 

canals i~ well mixed; there were only slight differences between 

automatically collected samples and samples collected by depth integration 

at three equally spaced locations across the canal. This is probably 

because of ~he small cross-seceional area of flow and because there were 

long, straight approaches w~th unifor.n geometry upstream froc the sampling 

~ites. 

Sample~ were retrieved from the sampler within 24 hours of sample 

collection, stored in opaque bottles, preserved with mercuric chloride, and 

placed on ice. Samples were analyzed for the same constituents as the 

biweekly, manually collected samples. 

Conductance S•mplea ip Qrajnage C•nala 

Because of ehe potencial 

productivity, the movement of 

for crop 

saltwater 

damage and the loss 

up drainage canals 

concern for fa~ers having low-lying lands near estuarine waters. 

of soil 

is a major 

Salinity 

may change quickly in the drainage canals in response to upland d r ainage or 

to downstream estuarine conditions. 

~o characterize salin~ry conditions i~ ~be six drainage canals, sa~~les 

were collected automatica:ly in each of the monitored canals using rhe ISCO 

Model 2700 automatic water sampler. Each 500 mL (milliliter) sample 

represents conditions during a 14-hour period and is the composi~e of five 

100 mL samples collected at approximately 3 - hour intervals. During biweekly 

visits to the sites, the sample bottles were replaced with clea n empty 

bottles. The samples were then returned to the laboratory for measurement 

of specific conductance, and the bottles were cleaned and stored. 
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Specific Conductanqe / Salini t y in Campbell Creek 

Measurements 

loca tions along 

of 

t he 

specific conduc~ance and 

~ongitudinal ax1s of 

temperature were made at 

Campbell Creek (fig . 

six 

3) . 

Inst rument sensors were located at approximately mid- depth in the creek . 

Because specific conductance in Campbell Creek was significantly higher than 

in the drainage canals, specific conductance at sites Cl- C6 was converted to 

salinity using a conversion rating (Miller and others, 1988) and i s 

p resented as such in this report (table 6). 

Table 6.- - Conversion table tor specific conductance ro salinity 

[!15/cm, mdcrosiemens per centimeter at 25 degrees Celsius; 
ppt, parts per thousand) 

Specif ic Specific 
conductance Salinl.ty conductance Salin>.ty 

<uS /cml <ppt> <u.S /cml <ppt) 

0 0.00 15,000 8 . 71 
500 .23 15,500 9.03 

1,000 . 47 16,000 9.34 
1,500 .74 16,500 9.65 
2,000 1.00 17,000 9.97 

2,500 1.27 17,500 10 . 29 
3,000 1. 55 18,000 10.62 
3,500 1.82 18,500 10.94 
4,000 2.10 19,000 11.26 
4 , 500 2 . 38 19,500 11 . 59 

5,000 2.67 20,000 11.91 
5 ,500 2.95 20,500 12.23 
6,000 3.24 21,000 12 . 56 
6,500 3 . 54 21,500 12 .89 
7,000 3.83 22,000 13.21 

7,500 4.13 22,500 13.54 
8 , 000 4 . 42 23,000 13.87 
8,500 4. 71 23,500 14.20 
9,000 5.01 24,000 14.53 
9,500 5.31 24,500 14.86 

1 0,000 5.62 25,000 15 .19 
10,500 5.92 25,500 15.53 
1 1,000 6.23 26,000 15.86 
11,500 6. 54 26,500 16.20 
12,000 6.84 27,000 16 . 54 

12,500 7.15 27,500 16.87 
13,000 7.45 28,000 17 . 21 
13,500 7 . 77 28,500 17.54 
14,000 8.08 29,000 17.88 
14,500 8.40 29,500 18.22 
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At five of che Campbell Creek data - collection sites (C2-C6), a Hydrolab 

DataSonde I (DSI) was used co measure and record temperature and speci fic 

conductance at 30- minuce incervals . The DSI is a submersible, fully self

contained unit capable of measuring and recording t empe r ature and specific 

conductance, as well as several other propercies not measured in this study. 

The DSI has a temperat ure range of -2 to 50 °c with a calibra~ed accuracy of 

±0 . 1 °c. The selectable specific- conductance ranges are from 0-1,500, 

0 - 15,000, and 0-150,000 ~S/cm (microsiemens per centimeter at 25 degr ees 

Celsius); calibrated accuracy is ±1 percent of full scale. 

The DSI's were mounted in aluminum pipes which were driven into the 

s t reambed. Because the sensors a nd data-storage device were housed in one 

unit, the DS! had to be returned to the l aboratory for data do· .. mloading and 

recalibration. This resulted in a few days of lost record each t ime the 

instrument was serviced . Field measurement.s were made whenever the OSI was 
deployed and whenever the unit was recovered. Calibration was performed in 

the laboratory using specific-conductance standards and an inter nal 

calibration curve . Data were recovered and the units were recalibrated at 

4 - to 5 - week intervals. 

Vertical profiles of specific conductance and temperature were measured 

at sites C2-C6 each time the conductance meters were servi ced. Measurements 

were made at 1-ft intervals ove r the full depth of flow. Field readings at 

the appropriate depth were also compared to values recorded by the DSI at 

the corresponding time, and correccions were applied if necessary. vertical 

profiles of specific conduc~ance and temperature were measured biweekly at 

site Cl as part of the routine sampling schedule. 

PRESENTATION OF DATA 

Hydrologic and water-quality data in three Hyde County drainage canals, 

three Beaufort County drainage canals, a~d Campbell Creek are presented in 

this sect i on . In order to effectively p r esent the large amount of 

informacion obtained at the scudy sites, some of the data collected at short 

time in~ervals have been summarized. For example, monthly ~ummaries of 

water level are provided, and daily mean flows are presented, although these 

data were recorded at 15-minute intervals and are stored in the National 

wate r Data Storage and Retrieval System of the u.s. Geological Survey . 
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Data are presented in the following order : 

• Daily values of accumulated precipitation (tables 7 and 8) . 

• Summaries of monthly water - level statistics (tables 9 - 17) - 

Max imum and minimum are instantaneous values; daily maximum and 

daily minimum mean are the monthly means of the daily maximum 

and minimum values; daily mean range is the monthly average of 

daily ranges between the daily maximums and daily minimums. 

• Daily mean values of discharge (table 18-23) . 

• Results of biweekly field measurements and sample analyses 

(tables 24-32) --Ba rometric pressure was measured and used with 

water temperature, dissolved oxygen, and 

to compute saturation percentage 

specific conductance 

of dissolved oxygen; 

barometric pressure is not reported in the tables. 

• Storm- event sample water- quality analyses (tables 33-38) . 

• Specific conductance measured in composite samples, with each 

sample r epresenting a 14- hour period (figs. 6 - 11). 

• Summary of vertical profiles of salinity in Campbell Creek 

(t &ble s 39-44) . 

• Daily mean values of salinity in Campbell Creek (tables 45- 49) . 

Within each data type, data are presented (if available) first for the 

Hyde County dra inage canals, then for the Beaufort County d rainage canals, 

and finally for the Campbell Creek sites. 
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Tab le 7 . --Daily values ot accumulated precipitation a t s ite H2, 

October 1988- September 1990 

l..OCATION . --la t 35°21 ' 04 ", l o l".g 76°22' 30 "; Hyde County; in agricultural field adjacer.t :o drainage 
canal, 0 . 1 mi s outheas :. of u.s. H~gh;oay 264, s tr.i northwest c: Swanquarter; Hyd:-o::gic Unit 
03020105; CSGS downstreae~ order icientificacion nu".ber 02C84587CO . 

GAGE .--Wate r-s~age r ecorder on a standpipe rain co:lecto:- . Recordi~q !.:~te:-va.l t.•as lS. ~ir.utes . 

PERIOD OF RECORD . - - October : 988 through september 1990. 

~AARKS . --mi, rule; •• esti:nated fro'!!' Nf.tiona.1 
da ta. 

weather Se:'v!.ce qage at toe-..r Ho:la~O; :.!.ss!nq 

RA!NFAl~ ACCUM~LAT~D t:NCSES), OCTOBER ~988-S:E.?'l'EMBE.R :989 
SUM VALiJS:S 

DAY OCT NOV OEC JAN FEB "-"R AP.R Y.A'!! Jll~E JULY .i\~G SEP~ 

1 0 . 00 0 . 85 0 . 00 0 . 68 c.oo o.oo o.oc 1.35 O. OOe 0.00 0.00 0 . 00 
2 . 00 . 00 . 00 . 00 .oo .oo .oo . 41 . OOe . 00 1.10 1. 36 
3 . 00 .00 . 00 .29 .oc . 00 .00 .co .coo . 00 . co .00 

' . 29 . 00 . 00 .co .oc . 00 .00 . 00 . ODe . :3 . 00 . 00 
5 . 00 . 13 .00 .co .51 . 00 .co . 00 . 42e . 97 .00 . 48 

6 .00 .oo . 00 .15 .12 .00 . 08 . 32 . SOe . 28 .co .oo 
7 1.31 • 00 .00 . 00 .13 .oo . 52 . 00 . OOe . 00 1.13 . 00 
8 . 00 .00 . 00 . 00 .00 . 00 .07 .oo . l1e . 40 . 00 . 00 
9 . 00 . 00 . 1 3 .oc .oo .co .07 .oo . 98e .co . 30 . 00 

10 . 00 • 00 . 00 . 24 . 00 .oo . 32 . 93 . OOe .co .oo . 00 

ll . 00 .oc .00 . 00 .co .oo . 99 .oo . OOe .00 . 00 . co 
1 2 . 00 .oc . 00 . 32 .co . 00 .oc . 00 . OOe . 00 . 78 . 00 
13 . 00 . 00 . 00 . 20 .00 .oo .oo . 18 . 67e . 46 . 00 .oc 
14 . 00 . 00 . 00 . 00 . 00 .oo . 00 .oo . OOe . 00 . 00 . 28 
15 . 00 .00 . 00 . 40 . 00 .ooe 1.52 . 68 . COe . 00 . 69 . 22 

16 . 00 . 00 .oo .co .00 . 17e .00 .co .ooe . 55 . 00 . 54 
17 . 00 . 54 . oo • 00 . 70 .ooe . oo .co . OOe . 3~ . 00 . 00 
: 8 . 00 . 00 . 00 . 00 1. t;4 . 78e . 00 . 00 . 14• .co . 47 .14 
: 9 . 45 .00 . 00 .00 . 00 .OOe .00 . 00 .OCe .oo .oo . 81 
20 . 00 . 23 . 00 . 00 . 00 . OOe . 00 .co . 6Se .co . 13 . . 61 

21 .20 . 00 . 00 .00 .57 . 90e .00 . 00 . 27e .oc . 00 . 00 
22 .oo .oo .oc .oo . 00 . COe .00 .oc . 00 .oc . 00 .OS 
23 . 00 . 87 . 00 . 56 .oo . 96 .oo .14 . 16 . 00 . 00 . 4: 
24 . 00 .oo . 00 . 00 .co 1. 30 .co . OCe . 00 . 00 :.59 .co 
25 . 00 . 00 . 00 . 00 . 00 .co .co . ooe . oo .oo .oo l. 90 

2 6 . 00 . co . 00 . 00 . co .co . 16 . OOe . 00 . 00 . 00 . 08 
27 .oo . 00 . 00 .00 .00 .oo . 83 . OOe .oo . 00 . oo .oc 
28 .1: 2.54 .00 . 00 .co . 00 . 00 . OOe .co . 00 . 00 .oo 
29 . 00 . 00 .oo . 00 . 00 . S9 . OOe .co . oo . oo .oo 
JC .00 . DC . oo . 00 . 00 .oc . OOe .co . oo . oo .00 
31 . 00 . 15 . oo .00 . OOe .00 .oo 

TOTAL 2 . ~2 5 . 16 0 . 28 2 . 84 3.>5 4 . 11 4 . 87 4 . 01 4 . 26 3 . :..s 6 . 19 6.91 

WATER YEA.'<. TOTAl. : 0 . 75 

24 



Table 7 . --Daily values of accumul ated precipitatioa at site H2, 
October 1988- September 1990--Continued 

:oCAT:ON .--Lat 35°21'04", len; 76°12'3C•; Hyde Ccu~ty; 1r. agr1eultur~l field ~d!acent to d:ain~ge 
canal , 0.1 :r.i so:J~heast of u . s . High~ay 264, 5 re.:.. r.o:-tr.west of Swanquarter; Hyci=ologic Unit 
03020105; USGS cicwr.s~rea~ order lcie~ti!~eation nu~be= C2CS<S8700 . 

GAG£ .--Water-sta~e recorder on a s~a~dp:..pe rain collector . Reeordinq ~nterval was 15 ~inutes. 

?ERICD CF :<Z:~o:o. --Octo.ber 1988 tnro·.Jg:: Septel':l.ber 199~. 

R2¥~XS.--r.i, oi:e; e , estinated !ror Na:~onal Weather Secviee ;age a~ New Holland; 
data. 

DAY ocr 

1 1.57 
2 . 50 
3 . co 
~ . 00 
5 . co 
6 . co 
7 . co 
e . 48 
9 . co 

: o . 00 

:1 . cc 
:2 . oc 
: 3 . oc 
:4 .00 
:5 .oc 
16 . oc 
:; . 00 
:e 1.12 
19 .12 
20 . oc 
21 .00 
22 . oc 
23 . 00 
24 . 00 
25 . oc 
26 . 00 
27 .co 
28 . 00 
29 . co 
30 1. 86 
3: . '4 

:'OTAL 5 . 79 

l\OV 

O. C:l 
. 57 
. c~ 
.c~ 
.co 
. c~ 
.oc 
. c~ 
.C9 
. 00 

.cc 

.co 

.co 

.co 

.cc 

. :9 

.co 

.co 

.cc 

.cc 

.oc 

.s: 

. 63 

.cc 

. CD 

.co 

.co 

.cc 

.:2 

.co 

2 . :1 

RAINFALL ACCUMULA:E~ {!NCHES) , OCTOBER l989- SEPT£MSER 1990 
SUM VALUSS 

c.oc 
.co 
.oc 
.oo 
.oo 
.00 
. 00 

2.03 
1.16 

. H 

. 00 

. 00 

. 00 

. 00 

. DO 

. 00 

.co 

. 00 

.16 

.08 

.00 

.00 

.00 

.co 

.oo 

.oo 

. 00 

.00 

. 00 

. 00 

.00 

4.19 

JAN 

O.P 
. DO 
. ooe 
.4.0e 
.OOe 

.4.5e 

. oce 

.ooe 

.65e 

. ::ICe 

. :J:te 

.OOe 

. OOe 

.COe 

.C3e 

. COe 
.C::le 
.coe 
.OOe 
.OOe 

.:Se 

.COe 

.COe 

.COe 
• COo 

.co. 

.CDe 

.COe 

.COe 

.COe 
1. C3e 

3.:5 

fEB 

o.coe 
.coe 
.co 
.3~ 
.CD 

.co 

.co 

.co 

.co 

. 21 

.oc 

.00 

. 00 

.co 

.oc 

.oc 

.00 

. 00 

. 55 

.oc 

.oc 

.20 

.17 

.00 

.oo 

.oc 

.co 

.oc 

o.co 
.33 
• 69 
.co 
• 00 

.00 
.00 
.oc 
.00 
.oc 
. 00 
. 00 
. 00 
. 00 
. 00 

. 00 

.15 

. 71 

.00 

.00 

.00 

.00 

.00 

.00 
.oo 
. oo 
.00 
.00 
.72 
.00 
. oo 

2.60 

APR 

c.oc 
. 00 
.00 
.00 
.oc 
.oc 
. oc 
. ~0 
.oo 
. DO 

. 59 

.DO 
.00 
.0~ 
.:6 

.co 
.co 
.co 
.c~ 

.co 

.co 

.co 

.co 

.co 

.00 

.co 
.29 
. 60 

1. 75 

0 . 00 
.00 
. 12 
.51 
.10 

.oo 

.00 

. oo 
.oo 
.31 

.co 
.00 
. 53 
.co 
.co 
.co 
.oc 
.oc 
.00 
.00 

.oc 
:. 35 

.42 

.oc 

.oo 

.oc 

.00 
:.29 
:.40 

.oo 

.oc 
6 . 03 

D. CD 
• 00 
.CD 
.co 
. oe 
. co 
.co 
.oc 
• 00 
.oc 
.oo 
.oc 
. 00 
. 00 
. 00 

. 00 

. 00 

. 00 

.00 

.co 

.00 

.46 

.00 
1.04 

.00 

.00 

. 00 

. 00 

.00 

.00 

WATER YEAR !07AL: (/, 76 

25 

0.00 
:. 51 

.co 

.oo 

. oo 

. o::: 

.co 

.co 
.00 
.co 
.co 
.co 
.co 
.J.C 

. 00 
.oc 
.oc 
. 00 
.co 
.~2 
.cc 
.cc 
.oc 
. oc 
. co 
.oc 
.11 
.35 
.33 
.2: 

3.H 

missing 

AUG 

0.00 
. 09 
. 00 
. 00 
. 00 

. 31 
1.73 
1. i6 

. 20 
.12 

. 00 
• 00 
. 00 

1. 29 
. oc 

3.11 
.oo 
• 22 
• 00 
• 54 

.00 
• 00 

4 . 23 
.57 
.29 

.00 

.oc 
• 00 
.co 
.00 
. 00 

l:l. 86 

SEPT 

o.oc 
• 00 
.73 
.co 
• oc 
• 00 
.cc 
.oo 
.oc 
.00 

. 07 

.00 

.98 

.00 

.00 

. 00 

.00 

. 00 

.00 

.00 

. 00 

.00 

. 00 

. 00 

.00 

.00 
.00 
.00 
.00 
.00 

1 . 78 



Table 8.--Daily values of accumulated precipitation at site B3, 
July 1988-September 1990 

I.OCATI:ON . --l.a't 35°17'10", long 76°41'50"; Beaufort County; in agricultural fie!d adjacel")t. t.o 
drainage canal, 0 . 2 ~i south of State Read 33, 5 ml east of Aurora; Hydrolcq~c Unit 03020104 ; USGS 
ciowr.strea~ orCer iden~ification nucber 0208455141. 

GAG~ . -·Water-st. age recorder on a standpipe rai~ collector . Recordinq interval was 15 ~inutes. 

P£RIOD OF RECORD. - -July 1988 throuqh se~te~~er 1990 . 

REMARKS.--mi, ~ile; nissing Ca:a; e, esti~~ted from National Weather Service 9 age at Sew Bern. 

RA:~ALL ACCO~JL4!ED (INCHES) , JO~Y-SEP!E~3ER 1999 
SUM VALUES 

~A'! :ULY AUG SE?T 

1 0 . 00 0 . 00 0.00 
2 .00 . 25 .00 
3 .00 . 14 .00 
4 .00 . 00 . 60 
5 .oo .10 . 29 

6 .00 .00 .oc 
7 .00 .co .00 
8 . 90 .00 .90 
9 .00 .00 .l9 

:a .00 .49 .00 

.00 .00 .co 
:2 .77 .oc .00 
13 .00 . 00 . 00 
l4 . 00 . 12 . 00 
15 .00 .00 . 39 

16 .13 .00 .:o 
l7 . 00 . 00 . 00 
19 .00 .oo .00 
19 . 00 . 00 .co 
20 . 00 .20 .co 
21 . 00 .oo .00 
22 . 38 .CD . 00 
23 . 20 .oo .co 
24 .oo !.13 .00 
25 . 00 .00 .00 

26 .00 .oc .00 
27 .oc .07 .DO 
29 . 19 . 00 . co 
29 .00 .co . 00 
3C . 00 .09 .00 
31 .00 .00 

-:-c:;.:. 1. 67 2.58 2.66 

J:JL':'-S£?1'£~BlR 1988 ~O!AL: 6.91 
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'!'abl e a . - - Daily val ues of accumulated preci pitation a t site B3, 
July 1988- September 1990- -Continued 

LOCAT!ON . --Lat 35° : 1' 10 .. t lor.g 76*4:, 50"; Be aufort County ; !. n agr i c ult u re: ! !.e ld adjacent t O 
drai nage canal , 0 .2 mi sout h o f Sta te Road 33, 5 mi east of Aurora; Hydrologic Unit 0 3 020104 ; USGS 
downst rear:~ o rde r ide n-cificatio n numbe r 0208455141. 

GAGE. --Water - s t age reco rde r o n a s:.a:~dpipe rain c ollec::.or. Recording interval was 15 minutes . 

PERIOD OF R2COR:::l . --Ju l y 198 8 th rougr. Sept e t'".be r 19 90 . 

R:£~.AAAS . --mi , mile; --- mi ssing data; e , e s t imated !roo National Weathe r Service gage at New Se rn . 

RAINFAlL ACCUMULAT£0 (!SCH2S) , OC~OB:!:R : 988•SEP't'SMBBR 1989 
SUM VALUES 

DAY OC:' NOV DEC JAN FE.S MAR APR l".A':' JUNE JU:.'! AUG SE?':' 

1 o.oo 0 . 50 0 . 00 0 . 78 0 . 08 o.cc 0 . 00 : .o:e 0 . 00 0 . 00 0 . 2 5 0 . 09 
2 .oo .oo .oo .oo . 00 .oo .oo . 10e . 07 . 00 . 15 . 97 
3 .oo .oo .oo . 13 . 00 .29 .oo . 00 . 17 . 00 . 0 0 . 16 
4 . 84 . 16 . 00 . 00 .co . 00 .co . 00 . 1 7 . : 2 . 00 . 00 
5 .oo . 28 . 00 .oo . 31 . 00 . 07 . 00 . H . 96 . 00 . 08 

6 . 00 . 00 . 00 . 24 . 00 . :3 . 29 . 48 . 10 . 00 . 00 . 00 
7 .96 . 00 . 00 . 00 . 00 . 08 . 58 . 00 . 39 . 2 5 .oo . oo 
8 . 00 .oo . 0 0 . 00 . 00 .8 2 . ll . 00 . 81 . 37 . 07 . 08 
9 . 00 . 00 . 07 . 00 . 00 . 0 0 . 0 9 . 0 9 .4 3 .oo 1. 01 . l.l 

10 .oo . 00 . 0 0 . 16 . 00 . 00 . 23 :.oo . 00 . 00 . 00 . 00 

: 1 . 00 . 00 . 00 . 00 . 00 . 00 1.:6 . 00 . 07 . 00 . 00 . 07 
12 . 00 . 00 . 0 0 . 17 . 00 .oo . 00 . 00 . 2 2 . 27 1. 7 6 . 10 
1 3 . 08 . 00 . 00 . ll . 00 . 61 . 07 . 2 6 . 11 !. . 0 2 . 85 . 00 
:4 . 08 . 00 . 00 . 00 . 00 . 00 . 09 . 08 . 00 . 00 . 00 . 25 
15 . 07 .oo . 00 . 49 . 00 .oo 1. 55 . 62 . 00 . 00 .oo . 46 

1 6 . 08 . 00 . 00 . 00 . 00 . 36 . 00 . 00 . 00 . 8 9 . 0 0 . 35 
17 . 00 .oo . 00 . 00 • 65 .oo .oo . 00 . 26 . 18 . 46 . 00 
18 .oo .oo .oo .oo 1. 3~ .H . 00 .oo . 08 . 27 . 1 6 . 00 
19 . 43 .oo . ll . 00 . 00 .oo .oo . 00 . 3 2 . 00 . 34 . 26 
20 .oo . 35 . 00 . oo . 00 .00 .oo . 00 . 07 . 00 . 09 . 68 

21 . 28 . 00 . 00 . 00 . 8 2 . 7 2 . 00 . 00 . 57 . 1: . 00 . 08 
22 . 00 . 00 . 00 . 00 . : 7 . 25 . 08 . 12 . 51 . 00 . 00 . 22 
23 .00 .69 . 00 . 49 .:5 1.20 . 00 . 17 . 12 . 00 . 00 .oo 
24 .oo . 00 . 00 . 00 . 08 1. 18 . 00 . 00 1. 68 . 00 . 25 . 00 
25 . 00 .oo . 00 . 11 . 00 . 00 . 16 . 00 . 00 .oc . 08 2 . 34 

26 .oo . 00 . 00 . 00 . 00 . 00 . He . 00 . 00 .oc . 00 . 08 
27 . 10 . 16 . 00 . 1 5 . 23 . 00 . 74e . 00 . 00 . 00 . 08 .oo 
28 . 15 2 . 1C .oo . 07 . 31 . 00 . OCe . 08 . 00 . 00 . 0 7 . 07 
2 9 . 00 .oc .oo . 07 . 08 . OOe . 00 .oo . 10 . 00 . OOe 
30 . 00 . 00 . 09 .oo . 09 . 19e .co . :1 . 00 -48 . 64e 
31 . 00 . 21 . :2 . 12 . 00 . 00 . 07 

TOTAL 3. 07 4 . 24 0 . 48 3 . 39 ~ . 1 ~ 6 . 1 9 5 . 83 4. 01 6. 70 4 .54 6 . 11 7 . 09 

WATER YEAR TOTAL: 5 5 .85 
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Table a. --Daily values of accumulated precipitation at site 83, 
July 1988- September 1990--Continued 

LOCATION . - - La t. 35°: 7' 10" , long 76°41 , 50 "; Beaufort County; In agt'ieultural fiel.d acija.ce:n. to 
draina.ge canal. 0 . 2 mi :s.outh of State Road 33, 5 rr.!. e ast o: .~t; :-ora; Hy<irolc-gic Ur.it 0302010 4; USGS 
downstre&:n order identification r;utr.ber 0208455141. 

GAG£ . •-Water-st ag e recorder or. • stanopipe rain collec:or . Recording interval we.s 15 minutes. 

PERIOD OF RECO:tO.--July : 98a t.hro.:gh s•pte~r l990. 

R.E~.ARKS . --mi , oi~e; --- oiss ir.g data ; •• est.i nated fror. NAtional weather S!in:-vice gage at Ne ·,., 3ern. 

RAINFALL ACCUM3L;~£~ (:~:::ii£5) , oc:o9£R 1989-SE?':'E-1-!'..S£!\ 1990 
SUM VAl.UE.S 

DAY OC7 NOV DEC JA!'\ F<:B MAR AP;\ ~.A'!' JUNE JU:.':' Al..iG S E?! 

• 1 .33e 0 . 00 o . oo 0 . 59 0 . 00 0 . 00 o.:3e 0 . 01 0 . 11 0 . 3a 0.00 c . o8 
2 . 73e . 00 . oo . 00 .00 .00 . 11 . 08 . 07 . 08 . 08 
3 . OOe . 00 . co .oo .co . 00 .00 . 21 . 00 .oe . oe :. . 63 
4 . ODe . 00 . 00 . 00 .39 . 00 .00 . 58 .20 . oi . 00 . 08 
5 . OOe . 00 . oo . 00 . co . 00 . 00 . 12 . 07 . 07 . 00 . 00 

6 . ·OOe . 00 . oo .41 . 43e .00 .00 . 00 .oo . 10 . 00 . 00 
1 . OOe . 00 . oo .ss .06e 2 . 07 . 16 . 08 . 00 . oo . 95 . 00 
8 . 38e . 00 l. 68 . 35e .OCe . 01 . 00 . 08 . 00 . 00 . 15 . oc 
9 . DOe .26 . 79 .Coo .ceo . 00 . 07 . oo . oo . 28 1. 40 . oo 

10 . ODe . 00 . 60 . OOe . 15• . 08 . 00 . 67 . 00 . 07 . 33 . 99 

. ooe .00 .00 . OOe .OOe . 00 . 84 .co . 00 . 00 . 00 . 00 
12 . DOe . 01 . 00 . OOe . OOe . 00 . 00 . 00 . 08 . 00 . oo . 00 
13 . O?e . 00 . oo . OOe . OOe . 00 . 00 . 25 . 09 . C7 . 00 . 00 
H . 00 . 00 . 00 . OOe . OOe . 08 . 00 . 00 . 00 .4 4 . 33 . 00 
15 . 08 .oc .00 . ooe . 00 . 10 . 11 . oo . 00 . : 1 . 00 . 00 

16 .oo . 17 . 00 . ooe . 00 . 08 . 09 . oo . 07 l. :a . 11 . 09 
n . 00 . 00 . 00 . OOe . 00 .27 . 00 .1: . 08 .u . 13e . 00 
:a l. 53 . 00 . 00 .oc. . oo .49 . 10 . 00 . 07 . oo . oo . 00 
19 . 15 . 00 . 59 . OOe . 00 . 10 .co . 00 . <6 . 10 . 00 .co 
20 . 01 . 00 . 00 .oc . oo .oo . os . 20 . oe . 09 .sa .00 

2: . 00 . 00 . 00 .10 .00 . 09 . l9 . 12 .00 . 10 . 00 .oo 
22 . 00 . 20 . 00 . 00 .oo . 09 .00 l.20 .10 . co . 31 . 00 
23 . 00 . s: . 00 . oc . 00 . 00 . 00 . 00 .so . :1 . 61 . 00 
24 . 00 . 00 . 00 . 07 . 00 . 00 . 01 . 10 .oo .:4 . 90 . 00 
25 . oo . oo . 00 . 00 . 00 . oo . 08 . oo .oo . 08 . 20 . 00 

26 . 00 . 00 . 00 . 12 .00 . 00 . 07 . co . 00 . 00 . 09 . 00 
21 . 00 . 00 . 00 . 00 . 00 . oo . OS . 18 . 00 . 24 .00 . 00 
28 . 00 .oo . 00 . 09 . oo 2 . 93 . 08 . 87 . 10 .: 5 . 07 . 00 
29 . 00 . 00 . 00 . 16 .oo . 50 . 83 . 00 . 3: . 13 . 00 
30 . oo . 00 . 00 . 10 . OCe . 57 . ce . 00 . 00 . 12 . 00 
31 . 00 . : 2 . 28 .54e . 09 . oc . 07 

TOTAL 4. 34 1 . 21 3 . 78 3 . 12 1. 03 6 . 99 3 . 36 6 . 07 2 . 69 4 . 65 i . OO 2 . 97 

WA!'E.R '!2AR T07AL: ,.;7 . 21 
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Table 9. --Monthly water- level statistics at site Hl, 
May 1988-September 1990 

LOCATION.--Lat 35°26'H", long 76°22'25"; Hyde County, on left bank 
of agricultural drainage canal about 100 ft downstream from tide 
gace; 0.1 mi southwest of u.s. Highway 264, 5 mi northwest of 
swanquarter; Hydrologic Unit 03020105; USGS downstream order 
ident,fication number 0208458600. 

2 DRAINAGE AREA.--Approximately 70 acres (0 . 109 mi ) . 

PERIOD OF RECORD .--May 1988 through September 1990 . 

REMARKS.--ft~ foot; mi, mile; mi2 , square mile; NA, not applicable; 
---, missing daily values precluded obta~ning monthly and water 
year means. Values are ~n feet above or below ( - ) sea level; 
bottom of canal and po1nt of zero flow ~s ac elevation -0.46 ft. 

Daily Daily Daily 
Max~mum Minimum maximum minimum mean 

P~~10Q M~ao [§:£;;Qtdilg [~S:Q[g~g me$;n me en :&:ange 
Ma~-S§:gtemQe,;: ·~~~ 

May 0.70 1.19 0 .30 0.84 0.56 0.27 
June . 60 1 .33 .07 .79 . 46 . 32 
July .29 .89 -.20 .42 .20 .22 
August .53 1.01 .01 .72 .38 .35 
September .75 1.28 .26 .92 .60 .32 

October 0 .72 1.20 0 . 20 0 .88 0.56 0.32 
November .53 l. 47 .24 . 72 .37 .35 
December .21 .58 .n• .30 .17 .12 
January . 40 1.02 .16 . 51 .31 .20 
February .41 .94 .11• .54 .32 .22 
March .95 l. 61 .45 1.10 .82 .28 
April . 76 1.14 . 31 . 92 .62 .29 
May . 79 1.30 . 32 .93 . 68 .25 
June . 46 .94 .14 . 65 .30 .35 
July .66 1.08 .16 .83 .50 .33 
August .84 1.29 .39 .96 .73 .23 
septel'!"'.ber 1.17 l. 96" .53 1.29 1.07 .22 

Water year mean 0.66 NA NA 0.80 0 . 54 0 . 26 

Water year 1990 

October 0.91 1.36 0 . 54 1. 02 0.83 0.19 
November . 69 1. 31 .28 .77 . 63 .14 
Oecert'l.ber . 63 1.43 .31 .70 .58 . 12 
January .51 .92 .37 .54 .48 .06 
February .52 . 75 . 40 .58 . 46 .12 
March . 60 1.39 .27 .74 .48 .26 
April .62 1.34 .16 .75 . 49 .26 
May . 90 .19 
June 1.10 .15 
July .50 1.15 .o8• .69 .37 .33 
Augu~rt. .88 l.56b .36 1.03 . 76 .28 
september .95 1.26 . 41 1.07 .84 .23 

Water year mean NA NA 

a Minimum value recorded for the water year. 
hMax1.mum value recorded for the water year. 
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Table 10 . - - Monthly water- level statistics at site H1A, 
October 1989- September 1990 

LOCATION . --Lat 35•26'48", long 76•22'18"; Hyde County, on left bank 
of agricultural drainage canal about 15 ft upstream of tide gate; 
0.1 ml sou•hwest of u.s. Highway 264, 5 mi north~est of 
Swanquarter; Hydrologic On~t 03020105; USGS dow~stream order 
identl!ication number 0208458600 . 

2 
DRAINAG~ AREA . --Approximately 70 acres (0 . 109 m1 ) . 

PERIOD 0~ RECORD . --October 1989 through September 1990. 

REMARKS.--ft~ foot; mi, mile; rni2 , square mile; ---, missing daily 
values precluded obta~n1ng monthly and water year means; NA, not 
appl1cable. Values are 1n feet above sea level; bottom of canal 
and poi nt of zero flow is at elevation -0.50 ft . 

Daily Da>ly Daily 
max1mum mini~um mean 

Period 

October 
November 
December 
January 
February 
March 
April 
May 
June 
July 
August 
september 

Water year mean 

October 
November 
December 
January 
February 
March 
April 
May 
JUne 
JUly 
August 
September 

Water year mean 

Mean 

0.54 
.26 
. 44 
.4S 
. 99 
.78 
.80 
.43 
.59 
. 78 

1.15 

0.93 
. 73 
. 67 
. 56 
. 49 
.57 
. 64 
. 56 
.61 
.40 
.81 
.94 

0 . 66 

1.17 
1. 65 

.56 

.91 

. 95 
1.59 
1.18 
1 . 34 

. 68 

. 96 
1.05 
1.87b 

NA 

1.40 
1.33 
1.48 
1.07 

. 74 
1. 44 
1.38 
1.38 
1.22 

.90 
1.64b 
1. 29 

NA 

0.23 
.27 
.16 
.21 
.17 
.so 
.35 
.32 
.15• 
. 18 
.39 
.53 

Nl\ 

0.54 
. 33 
. 36 
.41 
.35 
.29 
. 20 
.14. 
.17 
.14• 
.38 
. 45 

NA 

aMinlmUm value recorded for the water year. 
bMaxlmum value recorded for the water year . 
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0 . 69 
. 33 
.54 
.57 

1.12 
.91 
.90 
.54 
. 67 
.85 

1.26 

1.02 
.81 
.75 
.60 
. 58 
.69 
. 76 
. 70 
. 71 
. 48 
.93 

: .03 

0.75 

mean 

0.39 
.22 
.36 
.38 
.87 
.65 
. 70 
.32 
.51 
. 71 

1.07 

0.84 
. 66 
.61 
.53 
. 42 
.47 
.54 
. 43 
.53 
.34 
.73 
.86 

0.58 

range 

0.30 
.11 
.17 
. 20 
.25 
.26 
.20 
. 23 
.16 
.14 
.19 

0.18 
.14 
.14 
. 08 
. 16 
.22 
.21 
.26 
. 18 
.13 
.20 
. 17 

0 . 17 



Table 11.--Monthly water- level statistics at site H2, 
May 1988- September 1990 

LOCATION. --Lat 35°26' 57'', long 76°22'37"; Hyde County, on rl.ght bank 
of agricultural drainage canal without tide 9age; 0.1 mi southwest 
of U.S. Highway 264, 5 mi northwest of Swanquarter; Hydrologic 
Unit 03020105; USGS downstream order ~dentification number 
0208458700. 

DRAINAGE AREA.--Approximately 140 acres (0.219 mi2). 

PERIOD OF RECORD.--May 1988 through September 1990. 

REMARKS. - -mi, mile; mi 2, square mile; - --, m~ssing daily values 
precluded obtainin9 monthly and water year means; NA, not 
applicable. Values are in feet above or below (-) sea level; 
bottom of canal and point of zero flow is at elevation -1.42 ft. 

Daily Daily Daily 
Maximum Minimum maximum minimum mean 

Period Mean recorded recorded mean mean range 

May 
June 
July 
August 
September 

Octob-er 
November 
December 
January 
February 
March 
April 
May 
June 
July 
August 
September 

water year mean 

October 
November 
December 
January 
February 
March 
April 
May 
June 
July 
August 
September 

Water year mean 

0.63 
.29 
.51 
.73 

0.68 
. 44 
.06 
. 23 
.27 
. 80 
.57 
.65 
. 41 
. 61 
.81 

1.11 

0 . 55 

0.82 
.54 
. 34 
. 09 
.22 
.43 
.48 
.55 
.65 
.46 
. 76 
. 90 

0.52 

May- september 19BB 

1 . 43 
1. 62 
1.02 
1.39 
1.35 

-0.62 
-.40 
-.63 
-.66 
-.35 

Water year 1999 

1.40 
1.28 

. 72 
1.21 
1.17 
l. 73 
1.22 
1. 63 
1.07 
1.43 
1.56 
2.29b 

NA 

-0.39 
-.70• 
-. 70• 
-.70• 
- . 69 
-.69 
-.70 4 

-.49 
- . 50 
-.52 
-.08 
-.09 

NA 

Water year 1990 

1.37 
1. 49 
1.58 
1 . 01 

. 82 
l.l4 
1.23 
1.65b 
1.38 
1.38 
1.58 
1.42 

NA 

-0.10 
- . 69 
-.?o• 
-.70• 
- . 70• 
-.69 
-.?o• 
-.1o• 
-.68 
-.68 
- . 21 

.07 

NA 

aMinimum value recorded for the water year. 
bMaximum value recorded tor the water year. 
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0 . 95 
.62 
. 92 

1.02 

0.98 
.78 
. 35 
. 55 
. 62 

1.12 
.95 

1.04 
.81 
.97 

1.11 
1. 41 

0 . 89 

1.09 
.84 
. 67 
. 39 
.56 
.74 
.82 
.97 
.99 
.86 

1.08 
1.17 

0.85 

0.29 
-.01 

.13 

.43 

0 .35 
.07 

-.28 
-.13 
-.09 

.40 

.12 

.22 
-.02 

.23 

.47 

. 76 

0.18 

0.54 
.15 

-.04 
-.26 
-.24 

.03 
.08 
.09 
.28 
.10 
. 39 
.58 

0 . 14 

0.67 
.62 
.78 
.58 

0. 63 
.72 
. 63 
. 68 
. 71 
.72 
.83 
.82 
.83 
.74 
. 64 
. 65 

0. 72 

0.55 
.69 
.71 
. 65 
.79 
. 71 
.74 
.88 
. 71 
. 76 
. 69 
.59 

0. 71 



Table 12.--Monthly water-level statistics at site 83, 
May 1988- September 1990 

LOCATIO!i .--Lat 35°27'01", long 76°22'49"; Hyde County, on left bank 
of agricultural drainage canal without t1de gage; 0.1 mi southwest 
of U.S. Highway 264, 5 m1 northwest of Swanquarter ; Hydr ologic 
Unit 03020105; USGS downstream order identif~cation number 
0208458800. 

DRAINAGE AREA . --Approx>mataly 104 acre$ (0.162 mi2). 

PERIOD OF RECORD .--May 1988 through September 1990. 

REMARKS.--mii mile; mi 2, square mile; ---, miss~ng daily value$ 
precluded obtaining monthly and water year means; NA, not 
appl~cable . Values are in feet above or below ( - ) sea level; 
bottom of canal and point of zero flow is at elevation - 0.92 ft. 

Daily Daily Daily 
Maximum Minimum maximum mi nimum mean 

Pgr1.od Mean recorded record@d mean mean range 

May 
June 
July 
Augus~: 

september 

October 
November 
December 
January 
February 
March 
April 
May 
June 
July 
Augus~ 
September 

Water year mean 

October 
November 
DecQmber 
January 
E"ebruary 
March 
April 
May 
June 
July 
August: 
September 

Water year mean 

0.63 
.58 

0.41 
.01 
.19 
.24 
.so 
.59 
.64 
. 41 
.61 
.80 

1.12 

0.82 
.55 
.30 
.09 
.22 
.43 
.48 
.56 
. 64 
.46 
. 76 
.89 

0 . 52 

May-September 1988 

1.32 
1. 51 

.89 
1.15 
1.25 

1.34 
1.24 

.67 
1.17 
1.15 
1.71 
1.20 
1.60 
1.05 
1.39 
1.56 
2.3lb 

NA 

0 . 06 
.02 

-.13 
- .18 
- .02 

-0 . 33 
-.54 
- .s5• 
-.53 
-.52 
-.32 
-.50 
- .45 
-. 47 
-.42 

.03 
-.02 

NA 

Water year 1990 

1.37 
1.50 
1.57 
1.01 

. 83 
1.13 
1.23 
l. 62" 
1.37 
1.35 
1 . 61 
1. 43 

NA 

-0.08 
-. 49 
- .s1• 
-.so 
- .49 
- . 49 
-.49 
-.so 
- . 39 
- . 49 
-. 17 

.04 

NA 

aM~nimum value recorded for the water year. 
bMaximum value recorded for the wate r year. 
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0.93 
.88 

0.75 
.30 
.51 
.58 

1.10 
.93 

1.04 
.80 
.95 

1.10 
1.42 

1.09 
.84 
.63 
.38 
.55 
.73 
.81 
.95 
.97 
.85 

1.07 
1.17 

0.84 

0.31 
.33 

0.06 
- .30 
- .13 
-.10 

.42 

. 17 

. 23 

.01 

.27 

. 50 

.78 

0.55 
.19 

-.04 
-.22 
-. 18 

. 06 

.12 

.14 

. 33 

. 13 
. 41 
.58 

0.17 

0 . 62 
. 54 

0 . 69 
.60 
.64 
.68 
.68 
.76 
. 80 
.79 
. 69 
. 61 
.64 

0.54 
. 64 
. 67 
.61 
. 73 
. 68 
.70 
.81 
.65 
.71 
.66 
.58 

0.67 



Table 13.--Monthly wacer- level statistics at site Bl, 
August 1988-September 1990 

LOCATION.--Lat 35•18'41", long 76•43'28"; Beaufort county, on nqht 
bank ot agricultural drainage canal about 100 ft downstream from 
flashboard riser; 0.2 mi north of State Road 33, 5 mi east of 
Aurora; Hydrologic On1t 03020104; USGS downstream order 
1denti!icat1on nu~er 0208455130. 

DRAINAGE AREA.--Approximately 93 acres (0.145 m12) . 

PERIOD OF RECORD . --August 1988 throuqh September 1990. 

REMARKS.--ft, foot; m~, rn1le; mi2 , square m1le; ---, missing daily 
values precluded obta1ning ~onthly and water year means; NA, not 
appl1cable. values are 1n feet above sea level; bottom of canal 
was at elevation 1.93 ft and point of zero flow or the vertex of 
the V- notch we1r was at elevation 2.33 ft prlor to installation of 
con~rol; point of zero flow changed to elevation 2.85 ft w1th 
conerol installed on November 13, 1989. Concrol was removed on 
January 19~ 1990, due to scouring. New control ~nscalled February 
21, 1990, and po1nt of zero flow became 2.73. 

Da~ly DaHy . Dally 
Maximum Minimum max1mum mlnirnum mean 

£s:u::~.gd ~ac ti:~su:s!gQ r~~a:~.t:siiQ m~ac miilac ""acge: 
lmmt:st - Sept emhgr 1986 

AugU$t l. 93 l. 93 
september 2.03 2.38 l. 93 2.06 2.02 0.03 

October 2 . 01 2.05 1.98 2.02 2.01 0.01 
November l. 99 3.54 1. 93• 2.03 1.97 .06 
December 2.41 2.36 
January 2. 67 2.37 2.48 2. 45 . 03 
February 2 . 57 3.22 2.40 2.62 2.53 .09 
March 4 .l4b 2.48 2.85 2.64 .21 
April 
May 3 . 22 2.21 
June 2.25 4.08 l. 99 2.33 2.20 .13 
July 2.31 3.06 2.06 2.37 2.26 .11 
August 2.20 2. 62 2.06 2.22 2.17 .05 
September 2.34 3.53 l. 97 2.44 2.27 .18 

Water year mean NA NA 

Water year 1990 

October 2. 47 3 . 17 2.26 2.51 2.41 0.10 
November 2. 77 2.97 2.44 2.80 2.74 .06 
December 2.73 3.52 2.41 2.79 2. 68 .11 
January 2.54 3.21 2 . 37 2. 60 2.49 .10 
February 2.58 3.11 2.36 2. 62 2.56 .06 
March 2.90 3.970 2.76 2.97 2 .86 .12 
Apnl 2.84 3.40 2.66 2.87 2.82 .05 
May 2.81 3 . 18 2.67 2.85 2.77 .08 
June 2 . 97 2.18 2.63 2.57 .07 
July 2.90 2.06 
Auqust 2.27 3. 45 2.o5• 2.32 2.26 .07 
September 2. 64 3.10 2.06 2.67 2.60 .07 

water year mean NA NA 

a Minimum value recorded for the water year. 
bMaximum value recorded for the water year. 
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Table 14 . --Monthly water-level statistics at site BlA, 
December 1988- September 1990 

LOCATION. - -Lat 35°18'44", long 76°43'35"; Beaufort County, on left 
bank of agricultural drainage canal about 75 ft upstream of 
flashboard riser; 0.2 mi north of State Road 33, 5 mi east of 
Aurora; Hydrologic unit 03020104; USGS downstream order 
identification number 0208455130. 

DRAINAGE AREA.- -Approximately 93 acres (0.145 mi 2 ) . 

PERIOD OF RECORD.--Decembe= 1988 through September 1990. 

REMARKS.--ft, foot; mi, mile; mi2, square mile; ---, missing daily 
values during the month precluded obtaininq monthly mean; NA, not 
applicable. Values are in fee~ above sea level; bottom of canal 
and point of zero flow 1s at elevation 1.24 ft . 

Period 

December 
January 
February 
March 
April 
May 
June 
July 
August 
september 

October 
November 
December 
January 
February 
March 
April 
May 
June 
July 
August 
Sep'CembQr 

Water year mean 

Dally Daily Daily 
Maximum Minimum maximum minimum mean 

Mean ~ecorded recorded mean mean range 
pecember 19SB-September 1989 

2.27 
2.46 
2.56 
2.74 
2.48 
2. 44 

2 . 32 
2.50 

2. 49 
2.77 
2.80 
2 .59 
2.60 
2.89 
2.82 
2.79 
2.60 
1.89 
1.79 
2.57 

2.55 

2.42 
2.68 
3.30 
4 . 55 
3 .58 
3 . 38 
4 . 55 
3.21 
2 . 69 
3.80 

2.14 
2.23 
2.39 
2 . 38 
2.30 
2.23 
1. 95 
2 . 19 
2 . 00 
2.24 

wp,ter year 1 990 

3.31 
3.07 
3 . 74 
3.37 
3.11 
4. 42. 
3.47 
3 . 19 
2.96 
2 . 87 
3.48 
3.04 

NA 

2.34 
2.41 
2.47 
2.39 
2 .38 
2.75 
2. 65 
2.65 
2 .05 
1.24b 
1.24b 
l. 70 

NA 

2.28 
2 . 48 
2 .61 
2.86 
2.57 
2.52 

2.35 
2.61 

2.54 
2.81 
2 .88 
2 . 66 
2 . 64 
2.99 
2.84 
2.83 
2.63 
1. 99 
1. 93 
2 . 61 

2.61 

2.27 
2 . 44 
2 . 52 
2.65 
2.41 
2 . 38 

2.29 
2.43 

2.43 
2.74 
2.75 
2.54 
2.58 
2.85 
2.80 
2 . 76 
2 . 56 
1.83 
1.72 
2 . 53 

2.51 

0.01 
.04 
. 09 
.21 
.16 
.14 

.06 

.18 

0.10 
.08 
.12 
.12 
.07 
.14 
.05 
. 08 
. 07 
. 16 
.21 
. 08 

0.11 

aMaximum value recorded for the water year. 
OMinimum value recorded for the water year. 
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Table 15. --Honthly water- level statistics at site B2, 
Hay 1988-September 1990 

LOCATION.--Lat 35°17'20", long 76°41'45"; Beaufort County, on right 
bank of agricultural drainage canal wi~hout flashboard r~ser; 0.2 
mi south of State Road 33, 5 mi east of Aurora; Hydrologlc Unit 
03020104; USGS downstream order 1dentif1cation number 0208455143. 

DRAINAGE AREA.--Approx>mately 47 acres (0.074 rni 2l. 

PERIOD OF RECORD.--May 1988 through September 1990. 

REMARKS.--mi, mile; mi 2 , square mile; ---, m1ssing daily values 
precluded obtaining monthly and water year means; NA, not 
applicable. Values are in feet above sea level; bottom of canal 
is at elevation 0.79 ft; point of zero flow is at elevation 1.08 
ft. 

Daily Daily Daily 
Maximum Minimum maximum min~mum mean 

~eriod M~ao recorded recorded mean mean range 

May 
June 
July 
Augus~ 

September 

October 
November 
December 
January 
February 
March 
April 
May 
June 
July 
August 
September 

Water year mean 

october 
November 
December 
January 
February 
March 
April 
May 
June 
July 
August 
September 

water year mean 

1.27 
1.28 

1.06 
1.14 

1.06 
.98 

1. 24 
1.42 
1.39 
1.68 
1.55 
1.37 

1.21 
1.47 

1.33 
1.36 
1.51 
1.47 
1.38 
1.40 
1.33 
1.30 
1.15 
1.08 
l.li 
1.27 

May-Sept~mber J9BS 

2.04 
2 . 09 
1.38 
1.47 
1.85 

1.88 
2. 72 
1.51 
1.58 
2.05 
3. 6/b 
3.06 
2 . 02 
3.11 
1.14 
1. 98 
2.73 

NA 

1.22 
1.17 
1.17 

.80 

.81 

0.80 
. 79a 

1.17 
1. 21 
1.18 
1. 43 
1. 24 
1.07 

.98 

.96 

. 92 

.94 

NA 

Water yea,r 1990 

1.97 
l. 78 
3 . 10 
2 . 27 
1.53 
3.29b 
2.04 
l. 95 
l. 63 
1. 63 
1.12 
l. 94 

NA 

1.07 
1.21 
1.18 
1.29 
1.25 
1.19 
1.12 
1.08 

.98 

.89. 

.97 

. 95 

NA 

aMinimum value recorded for the water year . 
bMaximum value recorded for the water year. 
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1.34 
1.38 

1.11 
1.29 

1.17 
1.04 
1.25 
1. 45 
1.44 
1.83 
l.il 
1.43 

1.37 
1. 79 

1. 4 7 
1.41 
1. 61 
1.51 
1.41 
1.52 
1.3/ 
1.41 
1.27 
1.20 
1.32 
1.44 

1.26 
1.24 

1.04 
1.04 

0 . 99 
.91 

1.23 
1.39 
1.34 
1.58 
1. 44 
1. 32 

1.11 
1.25 

1.24 
1.32 
1.45 
1. 43 
1.36 
1.34 
1.29 
1.23 
1.11 
1.02 
1.11 
1.19 

0.08 
.14 

.07 

.25 

0.18 
.13 
.02 
.06 
. 10 
.25 
. 27 
. 11 

.27 

.54 

0.23 
.09 
.17 
. 07 
. 05 
.19 
.07 
. 17 
.17 
.17 
.21 
.26 



Table 16. --Monthly water-level statistics at site B3, 
May 1988-September 1990 

LOCATION.--Lat 35•17'10", long 76•41'50"; Beaufort County, on left 
bank o! agricultural drainage canal without flasbboard riser; 0 . 2 
mi south of State Road 33, 5 mi east of Aurora; Hydrologic Unit 
03020104; USGS downstream order identification numbe r 0208455141. 

DRAINAGE AREA.--Approximately 68 acres (0.107 mi 2). 

PERIOD OF RECORD.--May 1988 through September 1990. 

REMARKS. --mi, mile; mi 2 , square mile; - -- , missing daily values 
precluded obtaining monthly and water year means; NA, not 
applicable. Values are in feet above or below (-) sea level; 
bottom of canal and point of zero flow is at elevation -0.11 ft. 

Daily Daily Daily 
Maximum Minimum maximum minimum mean 

:ea::i2d ~an recorded t~CQ:tdi:s:! m~ac me:ac t:acge 
Mi\¥:-§~g:team~t 12~~ 

May 1.98 0.29 
June 0 .75 2.01 .12 1.08 0.50 0.58 
July .37 1.36 - . 11 .55 .23 .32 
August .66 1.46 .01 . 95 .40 .55 
September .97 1.83 .17 1.28 .70 .58 

water veer 1989 

October 0 .93 1.85 0.24. 1.18 0. 68 0.50 
November .72 2.90 .25 1.00 .48 .52 
December .43 1.20 .27 .58 .35 .23 
January .62 1.52 .37 . 79 .49 .31 
February . 69 1.59 .31 . 88 .56 .32 
March 1.30 2.90 .65 1.53 1.12 . 41 
April 1.06 2 . 23 .52 1.31 .88 . 44 
May .82 1. 62 .37 .95 . 70 . 25 
June .61 3.ozl> .26 .82 . 49 .33 
July 1.29 .42 
August 1. 62 . 40 
September 1.40 2.70 .63 1.71 1.14 .57 

water year mean NA NA 

October 1.09 1. 96 0.52 1.36 0.88 0.48 
November 1. 73 .54 .96 .72 .24 
December 1.18 .80 
January .75 1.33 .58 .80 .71 .08 
February .88 1.33 .73 .96 .82 .14 
March 1.01 2.831> .48 1.20 .87 .33 
April .80 1.67 .37 1.04 . 63 .42 
May .78 1.91 .31 1.09 .59 .50 
June .86 1.54 .25 1.14 . 65 .49 
July .67 1.59 .17a .97 .47 .50 
August .98 1. 69 .36 1.30 .72 .58 
September 1.13 2.20 .45 l. 44 .86 .57 

water year mean NA NA 

a Minimum value recorded for the water year. 
hMaximum value recorded for the water year. 
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Table 11. --Monthly water- level statistics at site C1, 
May 1988- September 1990 

LOCATION .--Lat 35•17'13", long 76•41'13"; Beaufort County, on right 
bank of campbell Creek, which rece~ves inflow from sites 82 and 
B3; on State Road 33, 5 mi east of Aurora; Hydrologic Onit 
03020104; USGS downstream order identification number 0208455145 . 

DRAINAGE AREA . - - Approximately 5,120 acres (8 mi2 ). 

PERIOD OF RECORD.--May 1988 through September 1990. 

REMARKS.- - mi, mile; mi2 , square mile; --- , missing daily values 
precluded obtaining monthly and water year ~eans; NA, not 
applicable. Values are ~n feet above or below (-} sea level . 

Period 

May 
June 
July 
August 
september 

October 
November 
December 
January 
February 
March 
April 
May 
June 
July 
August 
September 

Water year mean 

October 
November 
December 
January 
February 
March 
April 
May 
June 
July 
August 
September 

Water year mean 

Maximum Minimum 
Mean recorded recorded 

0.94 

0 . 88 
.58 
.24 
. 4 6 
.52 

1.10 
.82 
. 77 
. 47 
.76 

1.00 
1 .37 

0.75 

1.04 
.68 
.56 
.20 
.35 
.65 
.66 
.66 
.78 
.61 

1.08 

May- september 1988 

2 . 04 
2.06 
1.35 
1.45 
1.83 

l. 84 
1. 21 
1.20 
1.53 
1. 64 
2.41 
1.66 
1.52 
1.45 
1.51 
1.97 
2.7ob 

NA 

1. 79 
l. 76 
2.35b 

.94 
1.31 
1. 79 
1.46 
1.91 
1.59 
1.63 
l. 70 
1. 78 

NA 

0.33 
-.14 
- .76 

.13 
-.27 

-0 . 26 
-1.oo• 

- . 70 
- .56 
-.35 
-.53 
-. 75 
- .25 
-.62 
- .43 

.19 

.49 

NA 

- 0.18 
- .83 
-.94 
-.86 

- 1. oo• 
-.50 
- .41 
-. 77 
- .22 
-.60 

. 06 

. 16 

NA 

4 Minimum value recorded for the water year. 
bMaximum value recorded for the water year. 

37 

Daily Daily Daily 
maximum minimum mean 

mean 

1.25 

1.15 
.90 
.55 
. 76 
.87 

1.43 
1.20 
1.13 

.84 
1.13 
1.30 
1.72 

1.08 

1.33 
1.01 

.90 

.54 

.74 

.98 
1.03 
1.07 
1.11 

.96 

1.39 

mean 

0. 62 

0.57 
. 21 

- . 13 
.08 
.19 
. 73 
.42 
.34 
.08 
.36 
.70 

1.01 

0.38 

0.75 
.33 
.20 

- .19 
- . 07 

.31 

.30 

.22 

.0 

.29 

.77 

ran ge 

0.63 

0.58 
.70 
. 67 
. 68 
.68 
.69 
.79 
.79 
. 76 
. 77 
.59 
.71 

0.70 

0.58 
. 69 
.70 
. 73 
.80 
. 67 
.73 
.86 
. 68 
. 67 

.62 



Table 18.--Daily mean values of di s char ge at site Hl, 
April 1989-September 1990 

!.OCATIO!'i.--:..a;: 35°26'H'", lonq 76°22'25 " ; Hyde Coont.y, on le!t ba!'lk of agricult'.l:al ci:~ina;e 
canal aboct. :00 !~ doa~st.re~~ fro~ tide ;ate; 0 . 1 ci south~es~ o! U. S . Highway 26<, 5 mi 
north~est of s~an~a:ee:; Hyd:o:ogic Cn!e 0302Cl05; USGS downst:e&rn order ident.i!~cat.ion 
number 0208458600 . 

D~AtNAG£ AREA .--Approxima~ely 70 ~c!'e$ (0.109 ~12 ) . 

~~~KS . ••ft, !oot.; :i, ei:e; 
thus d~scr~rqe co~:d not. be 
per square ~:le; lN . , inch. 
d~rection. 

~i2, s~~are ~ile; --- , ~o data or water level below velocity probe 
comp~ted; ~.J..X, m•xim~; Ml:-:-, ;.iniw.u.~.; CFSM, cubic foot per second 
Ne;ative v•l;;es indicate tidally driven flow in ar. upstreae. 

DISCHARGE, CUB:C FEE: ?E~ SECON~, APR:L-St?~£Ma£R 1989 

o;.y 

2 
3 

• 
• 7 
8 

• 10 

11 
12 
13 
H 
15 

~6 
:7 
: a 
19 
20 

21 
22 
23 
2< 
25 

26 
27 
28 
29 
30 
31 

~OTAL 
~~;._~~; 

~.AX 

r-:!N 
CFSM 
lN . 

0 .062 
• :>48 
.ou 
.032 

. 024 

.oso 

.091 
.!2 
• : l 

¥-A':' 

0 .36 
.21 
• :7 
.:!.7 
.:.1 

.15 

.!C 
.091 
. 082 
.091 

.C!< 

.C1C 

.C65 

.0~2 

.C39 

.C35 

.C32 

.06 

.C<O 

. ClS 

.10 

.~61 

.!< 

.039 

.095 

. 098 

.on 

. :3 

. 036 

. 014 

.045 

2 - 996 
.097 
.36 
.032 
.89 

:.C) 

JUNE JUL':' AUG SEPT 

0.019 0.:/53 
O.CH .065 

. 062 . 052 
-058 
.063 

.05: 
.013 .032 
.C23 .037 
. Cl2 .062 

.036 

. 0:7 
- 02~ .0:6 
.032 

.059 

. :ns 

.0(3 

.07: 

•• 10 

. 093 .:)13 

. 033 .082 

.035 . 016 
,0,1 .061 
. 059 .oec 
. 045 .064 
. 038 .o~.:_ 

-032 
.048 

. 073 . 064 
. CJ.9 

38 



Table 18.--Daily mean values of discharge at site Hl, 
April 1989-September 1990- -Continued 

LCCAT!C~ . --L~c 35°26''~". lonq 76~22'25"; Hyde County, on left bank of agr iculcur~l draineqe canal abou~ :oo tc 
downstre~ frcm tide ;ate; 0.1 mi so~thvest of U.S. Hiqhvay 264, 5 %i northwest of Swa~~arter; Hydrologic Unit 
03020105; USGS downstrea~ order ident!fication number 0208~58600 . 

DRAINAGE AAEA. --Approxi:.Ately 70 acres (0 . 109 mi 2 •. 

PERIOD 0? R£CORO.--Apr!l :989 through Septe~r 1990. 

~~~s.--ft, foot; mi, Qile; ci2, 5~are mi~e; ---. no dace or water level ~elow velocity probe thus discharge 
could r.ot be co~puted; XAX, ~eximu~; ~:N, minimum; CfSM, cub!c !cot per second per square mile; lN., inch. 
Negative val~•* indica~• tidolly driven f~ow in an ~ps~re~~ di:•c~ion . 

D!SCRARG!, CUSIC FEET PER SECCNO, OC103£R 1989-S£PT£v.BtR :990 

OA'! OCT ~ov otc JAN F£6 MAR APR t-'.AY J!Jl<E JULY AUG s:::?': 

0.062 0.009 0.031 0.024 0.026 c. 052 0.003 - 0.013 0 .012 0 . 025 
2 . 61 .007 .0:3 .013 .32 . 69 .002 0.059 -. 02< -. 015 . 012 
3 .16 0 . 058 . 007 . 018 . 003 . 67 . 52 .00<. . 038 -.023 -. 023 . C04 

• .069 .os~ .003 .020 .001 -.003 .n .004 .Oll - .016 -. 013 . 008 
5 .061 . 053 .00<. .021 • -.003 .06'7 .29 .002 .020 -. 003 .ooo 
6 .045 .0~5 .004 .022 - .00'7 .0:9 .31 -. 00~ . 003 . COl 
1 .032 . 031 . 005 .025 .008 .17 .006 ·-.OO< .008 - .005 
8 . 057 . 033 .015 .022 - .015 - .036 .003 ,coo . 02' -.011 
9 .05 2 . Oll .029 -.011 -. 0<.2 .0<2 -.co: .025 -. 015 

10 .053 .OH .029 .Oll . 078 . 001 .... 02! .028 -.013 

11 . 042 .038 .026 .028 .0~5 .12 . 026 -.021 
12 .029 .053 .022 .020 .088 .008 . 02< - . 031 
13 . 032 .048 . 015 . 060 .018 .02<. - .03< 
14 .029 . 0<43 . OH .018 .15 .034 .018 -. 06< 
15 .027 .0<46 .015 .051 .15 .10 .O•P . CO<. .025 -. 072 

~· .026 .030 .o:s .Oi'6 .023 .091 .on -. 10 
:; .o:s .02' . OH .Oi'? .035 .037 .oo.; . OS< -. 098 
18 .015 .022 . OlS .O<O .062 .on .023 . OOIJ: .033 -.085 
19 .Oil . 022 . 0~3 . :<. .030 . 10 .cos . 024 -. 069 
20 .009 .025 . 012 .28 .013 .032 .005 . 01'7 -.022 

21 .00< .023 .on . 20 . 01'7 -. 23 -.OCl .021 . 022 
22 .00? .015 . OlJ .<3 .026 .008 -. 006 . 018 . 02' 
23 .020 .01< . Oll .59 . 016 . 009 - . 010 . 0 :9 . 0:2 
24 .022 .020 .012 . <8 . 0?4 . 005 - . Cl6 .OOi' .0:2 . 007 
25 .0:9 .02< . 0:5 -. 007 . 13 . 015 -. 035 .o:o .002 . 01< 

26 .0!.8 .019 .018 - . CO? .Ci'l . 019 - . 041 . Oll - . ocs . Dl4 
21 .on . 011 .OlS . 000 .12 .010 - .039 . 013 -. 010 . 018 
28 .016 . 009 . Oll - .026 .24 .oco . 011 -.03< .012 -.013 . 032 
29 .018 . Oll .016 . 10 . 000 -.02: . OH -.016 . 026 
30 .0:4 . 013 .0:9 - .039 .015 -. 020 .021 
31 . 022 . 02: .!7 . 016 -.009 

TOTAL o.S99 0 . 56: 2 . Si'! -O.U2 
ME. A.~ . 019 .0:8 .083 - . OH 
~.AX . 053 .03: . 67 . 032 
MIN .003 .ou -. 039 -.10 
CFSM . 1! .17 .16 - . 13 
:N. . 21 .19 .88 -. 14 

39 



Table 19. --Daily mean values of discharge at site H2, April-August 1989 
and March-September 1990 

LOCAT!O~. --L&t 35°26'57~, long 76°22'31"; Ryde Ccun~y, on righL ba~k o£ aqricu:tural Crainage canal 
w~~hout tide gate; 0.: O! southwest of U. S. Hlghway 264, 5 ~1 ~crthwes~ of Swanqua~:er; Hydro_cgie 
Vn1t 03020105; CSGS do~ns~ream o:de: ~der.~ifiea~1on n~~~ 0208458700. 

DRA!SAGE AREA. - - 140 acres (0.219 mi 2). 

PER-IOD OF RECORD.--April t.hrough August :989; ~arch t.hroug':! Septe!!'.her 1990. 

REr-<..A.R.Ks ....... mi, rr.ile; r:'li2 , S(i'JAre mil•; ---, no data; MAX, !'II.AX1eu:-r.; MiN, :r.inir:r.ltt; CFS~. c;;bie foot p-er 
second per square r:"Jile; IX., inch . Ne9ative values indicate t!.dally driven flo;.· in an upstrea!':'l 
direction. TiCe gate installed AU~Jst 16, 1990. 

DlSCHARGE, CUBIC ?EE.T PER SECOND, AP~I~-Al.iGUS! 1989 

DA':' Al'R I'.AY JUNE JULY AiJG 

-C.006 0.016 
2 0.65 -.oc5 .11 
3 .~6 .001 . 21 
4 .~5 .057 . 099 
; • 62 .n1 .02l 

6 .38 .17 . 068 
7 .26 0.025 .30 . 033 
8 . 19 .055 .30 -. C26 
9 . 59 . 06~ .o8: -. 010 

:o 1.: .062 . 096 -. 075 

:1 .5.(; - . 0:2 .099 -. 051 
:2 .56 - .012 . 018 -. 013 
~3 .52 . 013 • . 033 1.1 
:4 . 56 .002 .037 . 63 
15 .75 -. 008 - . 0:9 .31 

16 .35 -.009 -.035 1.6 
11 .072 -.009 - .013 . 61 
18 .on .023 . 06! .21 
19 .21 . o:o .31 . 38 
20 . 13 . 0:3 .03: 1.3 

21 .14 .031 - .029 1.2 
22 0.:7 .10 .076 .20 • 60 
23 .020 .17 .14 .:9 • 53 
24 . 35 - . 11 .19 .:9 .32 
25 . 95 - .10 . 19 .012 .15 

26 .83 .06 .13 -. 035 .083 
27 -.014 .16 -.010 . 062 
28 .051 .012 . 12 
29 . 061 -.024 .099 
30 . 034 -.005 
31 .008 

70TAt. 2 . 036 
~!AN . 066 

""" . 31 
MrN -. 035 
CFSM .30 
IS . .35 

40 



Table 19.--Daily mean values of discharge at site H2, April- August 1989 
and March-September 1990--Continued 

t..CCA:' CK. --~at 3~0 26'57", lcng 76°22'37• ; Hycie Ccur.ty, on right. bani< of agr:.cult.ura: 
dra naqe eana: w:~ho~t ~ide gate; 0.1 ~i southYest of u.s. Higr.~ay 264, 5 mi 
no:- h;..:es: o;' s•o~anqt;.arter; Hydro:og:ic Unit 03020105; :JSGS downst:-ea~ order 
ide ~:fioation n~~~er 02CS4S97CO . 

:RA!~A~E ~~£A .-- 140 •cte$ (0.2l9 Mi2). 

?ER"!OD o: R£:ORC . - - Apri:O t::.:-o..:gr. A;.lg>:st 1989; !'~.arch :hr c-..:gh sep~e!':".ber 199C. 

RE!I.AH.KS. --:n..:, n.!..le; ~i2, squa:;e :':'!!.-e; ...... , r:c da:a; Y.AX, r..aximJ:t; ~:::N, nir.:.r-,u:n.; CFS¥., 
e~b~c !cot per second pe: s~~are ~ile; IN., 1ncr. . ~eqative val~es indicate tidally 
crive~ !!cw ~n bn ~pstrea~ direction. ride qace ir.sta!led August :E, 1990. 

DAY 

2 
3 
4 
5 

6 
7 
a 
9 

:o 

21 
22 
23 
24 
25 

26 
27 
26 
29 
30 
3l 

7CTAi.. 
MEA.>.; 
MAX 
MD\ 
CFSl< 
: N. 

o:sCHARGE, C~BIC f£E7 ?ER secO~O. ~~~CH-SEP:EMaER 1990 

V.A.'t 

0.69 
. 56 
. 5, 
.45 
.56 

.H 

.52 

. 5~ 

. 36 

. 26 

.26 

.20 

. H 

.13 

1.3 
. 62 

.93 

.97 
1.3 
1.'7 
~ . 9 

2.0 
2.: 
2.2 
2.2 
1.5 

APR 

0 .5 "' 
. 56 
.55 

t'.AY 

0 . 54 
. 42 
.41 
.31 
. 20 

.2: 

.3 ~ 

.22 

.2: 

.11 

.11 

.20 

. 11 

.:a 

. 32 

. 40 

.36 

.s: 

.?4 
l.C 

~.9 
2.7 
3.0 
3.1 
3.2 

3 . 2 
l.C} 
2 . C 
2 . 1 
3.: 
4.2 

37 . 4~ 
: . 21 
4 . 2 

.5.5 
6.3 

JUNE J\JLY Al.:G 

2.5 1.7 
.90 
. 61 
.22 
.039 

- . 1~ -2.4 
-.21 -2 . 1 
-.30 - 2.6 
-. 26 - 2.2 

.66 -1.9 

1.2 - 1.1 
1.5 . 76 
1.3 1.1 
1.2 2 . 3 
1.5 2.2 

2.6 2.3 
2.6 :.a 
2.1 1.~ 
1.6 1 . 8 
2.2 2.~ 

2.a .97 
2 . 6 . 30 
1.6 .35 
1.6 . 46 
2.5 . 52 

1.6 .42 
. 37 
. 37 
. 40 

2.: 
2 .6 

41 

S£?T 

-C.039 
. 059 
.u 
.46 
• 62 
.23 
. 27 
• 62 

.61 
. 75 
.46 

-. :1 
.015 

.30 
.35 

- . 032 
-.045 
.:6 



Table 20.--Daily mean values of discharge at site H3, 
April 1989- September 1990 

lOCAT!ON. --La.t 35°27'01 ", long 76C>22'49'": Hyde County, en left bank o= agricu:tural dr~inage 
canal withou~ t i Ce q•te; 0.1 ~: sou~hwes~ c! U. S. Highway 264, 5 mi no~~hwest of Swanquarter; 
Hydrologic un:t 03020105; USGS do~nstre&n cr~er identifi cAtion nu~~e~ 0208458800. 

DRAINAGE AREA.--A~proxi~ately 104 acres (0.~62 ~i 2). 

~ERIOD OF RECORD ---April 1989 through Septe~ber 1990. 

REMARKS. --r;'Ji, r.,f.le; oi 2 , sq;,;.are mile; ...... , no data; MAX, lr.a.xim·.;m; M!N, m1.n1.mum; Cf'SM, c\.:.bic foot 
per $econd per s~uare ~ile; IN., inch. Negative values indicate tidally driven flow in an 
upstream direction. 

o:sc~~GE, CUBIC FE~T ?ER SECOND, APRI:-SSPTE~2R 1989 

DA'!' 

1 
2 
3 
~ 
5 

6 
7 
8 
9 

10 

11 
12 
13 
H 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 

~O:'AL 
M2J..X 

""" ~!N 
CFS~ 
lN . 

A?R 

0.35 
. 36 
.42 
. 39 

.29 

.37 

.37 

. 39 
-.33 

MAY .JfJ'KZ 

-O . OH 
. 013 

- . 24 
. !8 
.59 

.58 

.33 

.35 

.055 
- .22 

. 35 
-. 56 

- 1. 1 

. 037 

.034 
-. 008 

1.5 . 071 

1.8 .00 
.96 . 045 

- .28 . 099 
. 50 . 0'70 
.15 . 093 

- . !3 

42 

J1JLY 

0.052 
-.050 

.008 
.007 

-. 21 

-.30 
- .32 
-. 25 
-.033 

.023 

.o:? 
-.070 
-. 27 
- . 11 
-.OH 

- . 4C 
-. 28 
-. 29 

-. 073 
. 089 
.:3 
. 083 

.:.s 
.098 
. 12 
. :6 
.:~ 

.:5 

AUG 

a. :4 
- . 094 
- .:1 

. 03C 

. 048 

.22 

.1'7 

.56 

. 28 

. 24 

. 24 

.o:o 

.13 

.32 

. 21 

.23 

. 32 

.073 
- .094 
.l i 

. 22 

. 23 

. 18 
-.005 

. 032 

. 088 

.15 
-.017 
-. 011 

SEPT 

0.14 
.:1 



Table 20. --Daily mean values of discharge at site H3, 
April 1989- September 1990- -Continued 

LOCATION . •-lc~ J5°27'0l ft, lonq 76°22'~9·; HyQe Co~nty, on left bank of agric~l~ural 
drainage ca~a l wichcuc ~ide ga~e; 0.: ~~ souchwes~ of u . s . Highway 264, 5 ~1 nor~hwe$t o! 
Swanqua~~er; Hydro:ogic Uni~ 03020:05; USGS downs~rean o:Ce: iden~1f1cac1on nu~r 
0208458800 . 

DRAINAG~ AREA.--Apprcxirnately 104 acres (0.162 rni 2). 

PERIOD OF RECORO . •-April 1989 through September 1990 . 

REMA.~s . --:ni, m!le; oi 2 , square :nile; - - - , no c.ata; ti.AX, ~axirr.t,;~; ~IK, :nin!.t::U:n; C?S~. cubic 
foot per second per square rnilG; :N., inch. Negative val~es indicate tidally driven flo~ 
i n an upst rea~ direction. 

DAY 

1 
2 
3 
4 
5 

6 
1 
8 
9 

: o 

11 
:2 
13 
14 
15 

l6 
17 
18 
: 9 
20 

21 
22 
23 
24 
25 

26 
2 7 
28 
29 
30 
31 

TOTAL 
l'{eA~ 
".AX 
!>!IN 
CFS~ 
IN . 

ccr 

O.lG 
. 75 
. 31. 

-.17 
-.008 

.oss 

.090 

.11 

-.19 

D!SC~~G£, CUB!C FEE~ PE~ SECOND, OC~OBER 1989-S!P!EMBER 199D 

NOV 

0 . 10 
.12 

-. 005 
. 048 

-. 42 
- . 018 
-.34 
- . 29 

-. 33 
- .s: 
-. 52 

-1. 1 
- . 62 

DEC 

- 0 . 58 
-. 54 

-. 59 
-. 78 
1.6 

. 41 

. 21 

.11 
-. 034 
-. 049 
-.13 
:.1 
-.051 
-. 25 
-. 20 
-.10 
- .069 

-.046 
-.009 
-. 064 
-.14 
-. 14 

-. 20 
-.18 
- .15 
-. 052 

.1 0 

. 31 

JAN FEB 

0 . 50 - 0.32 
.10 
. 050 . 91 
.08! 
.004 

.02C 

.045 :.o 

. 28 : . l 

. 11 : . 1 

. 10 :.l 

.15 :.4 

. 060 l.1 

. 024 : . 3 

. 010 l.6 
-.060 : . 6 

-. 074 
- . 09: 
- .:7 
-.29 
- .33 

-. 33 
-.36 
-. 35 
-.38 
.97 

- .31 
-. 21 

:. 4 
:. 3 
:.e 
: . 5 
:.4 

:. 6 
:.3 
:.2 

. 69 

~.0 
1.0 
:.o 

0.48 
1.2 

. 12 

.81 

. 15 

.40 
-2. 5 
- 1.5 

.54 
.16 

1.1 
1.1 
1.3 
1. 3 

. 41 

-2.3 
- 3.9 
-1.3 

. 61 

.49 

.83 

. 58 

.6D 
-.098 

. 32 

1.2 
-:. 4 
- 4.4 
-4.1 

.31 

. 27 

-5.958 
-. ~9 
:. 3 

-4.4 
-1. : 9 
- 1 . 37 

- 0.028 
.14 
. 14 
.20 
.19 

. 42 

.29 

. 31. 

.46 
-. 061 

.36 

. 29 

. 3: 

. 41 

. 44 

-.087 
. 42 

- 1.8 
-3.C 
-. 39 

.10 

. 33 

. 50 

.52 

. 40 

.19 
-.63 
-. 11 

-1.5 
- 1.6 

-3 . 326 
-. 11 

. 52 
-3.0 
-. 68 
-. 76 

43 

-:.8 
-2 .1 
- 3 . 3 
-2. 9 
-2. : 

JUNE JULY AoG 

0.29 
. 25 
.21 
. 19 

.18 

. 22 

. 28 

. 21 

.30 

.41 

. 65 

.15 

. 75 

. 6: 

.83 

.76 

. 68 

.56 

.56 

.52 

. <9 

.40 

.37 

.39 

. 35 

.28 

. 24 

.20 

. 16 

0.16 
. 15 
. :7 
.081 

- .049 

1 . 3 
: . 3 
:.2 
1.0 

.12 

. 000 . 11 

. 071 . 68 
.038 .18 
. C34 . 15 
. 030 . 59 

-. 098 
.49 
.48 
. 63 
. 67 

.58 
.68 
.67 
. 10 
• 67 

. 66 

. 72 

. 86 

. 95 
1.1 

!.1 
1.2 
!.3 
1.4 
1.4 
1.2 

18 . 013 
. 58 

1.4 
-.098 
3 . 60 
4.15 

. 41 

. 48 

.4: 

.22 
.23 

SEPT 

0 . 55 
. 20 
. 36 

. 62 

.51 

. 53 

. 53 

. 51 

.58 
.53 
. 48 
. 41 
. 40 

.31 
. 38 



Table 21.--Daily mean values of discharge at site Bl, 
October 1988-September 1990 

LOCA7iO~ . ·-La~ 35°18'41•, lo~g 16°43'28•; aeauto~~ Co~n~y, on r1ght D&~k of •qricu:~~ral drai~age cana: about :oo ft 
downst=eam fro~ tlashhoord riser; 0 .2 mi nor~h of Scaee Road 33, S m~ eas~ of Auro=a; Hyd=cloq~c ~~it 03020104; 
USGS Oo~stream order iden~1t1cation nuzber 0208455130 . 

ORA!NAGE kq£A.--Approxi~ately 93 acres (O.l<S ~!2 ). 

PERlCO OF RECORD . --Octobct 1988 throuqh September 1990. 

~WJL~s.--ft, foot; ~i, ~ile; ~i2 , s~~are mil•; ---, no data; MAX, maxim~~; ~:N, mintrn~m; CFSM, cUbic foot per 
$econQ per square ~il&; :N., inch . 

DAY 

1 
2 
3 
4 
s 
6 
1 
8 
9 

!.0 

ll 
12 
13 

" IS 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
21 
28 
29 
30 
31 

TOTAl 
~A.'V 

MAX 
MIN 
CFSM 
IN. 

OCT 

o.ooo 
.000 
. 000 
.ooo 
.000 

.000 

.000 

. 000 
. 000 
. OOG 

.000 

. coo 

. 000 

. 000 

. OOD 

. 000 

. 000 

.000 

.000 

. 000 

. 000 

. 000 

. 000 

. ooo 

.000 

.ooo 

.000 
.ooo 
. 000 
. 000 
.ooo 
.oooo 
.000 
. 000 
. 000 
.oo 
.oo 

NOV 

0 . 000 
.ooo 
.000 
. 000 
.000 

.000 
. 000 
.ooo 
.coo 
.000 

. 000 

.000 

. 000 

.ooo 

.coo 

.oco 

. 000 

.coo 

. coo 

.coo 

.ooo 

. 000 

. 000 

.000 

.ooo 
. 000 
.000 
. 95 
. 029 
. 011 

. ~~c 

.033 

.95 

.000 

. 23 

.2 5 

o:SCH~~Gt, CUBIC FEET PER SECO~~. OCTOBER 1988-SEP~E~ER 1989 

O!:C 

0 . 006 
.004 
.002 

JAN 

0.003 
. 0!3 
.on 
.012 

.011 

.020 

. 021 

.016 

.0 15 

.015 

.080 

. \2 

. ll 

.63 

. 60 

.26 

. 10 
.OS I 
. 034 

. 021 

.015 

.065 

.lS 

. 016 

. 04S 

. 037 

.021 
. 015 
.015 
. 014 

F£8 

0.009 
.009 
. 007 
. 001 
.008 

.009 

. ClS 

. 016 

.015 

.013 

.013 

.OM 
.007 
.007 
.nos 
. 005 
.007 

1.1 
2 . l 
1.0 

2 . 0 
2 . 6 
1.2 
1.6 
1.2 

1.1 
. 75 

:. 7 

16 . Sll 
.59 

2.6 
.ocs 

4 . 0S 
4 .22 

0 .98 
. 48 
.65 
.68 
. 35 

. 23 

. 11 
1.0 
1.< 

.61 

.21 

.07l 
. 4\ 

1.4 
.55 

. 48 

··~ .23 
. 66 
.1 7 

.95 
!.1 
3.5 
9 . 7 
2 . 6 

. 11 

. 28 

.065 

44 

XA':' 

c. 77 
2.0 

. 60 

. O<.l 
.012 

. oss 

.63 

.065 

.oa 

. 01: 

.sa 
.42 

. 003 

.002 

.OCI 

. 000 

.coo 

.coo 

.coo 

.coo 

0.000 
.ooo 
.000 
.000 
. 000 

.ooo 

.ooo 

.OC0-

. 000 

. 000 

. 000 

.ooo 

.000 

.000 
.000 

. 000 

.ooo 

.000 

. 000 

.ooo 

. 000 

. 11 

. 095 
3.0 
3 . 0 

1.2 
. n 
.17 
. 062 
.006 

7 . 873 
. 26 

3.0 
.ooo 

1.80 
2.01 

.Jt;LY 

0 . 002 
.coo 
.oco 
.coo 
. coo 
.coo 
.ooo 
.000 
.;)00 
.MO 

. 000 

.ooc 

. 83 
1.3 

.lS 

.so 

. 92 

.76 

. 51 

. 02< 

.016 

. 042 

.006 

.ooa 

.ooc 

.ooo 

. 000 

.ooo 

.000 

.coo 

.ooo 
S.0600 

. 16 
:.3 

.ooc 
1.12 
~. 29 

0.000 
.000 
.000 
.coo 
. coo 
.coo 
.ooa 
.ooc 
.ooo 
.000 

.000 

.008 

.25 

.34 

. 041 

.005 

. 000 

.Oil 

.009 

. 002 

.ooc 

.000 

. 000 

.ooo 

.000 

.ooo 

.000 

.ceo 

.000 

. 000 
.coo 
.666 
. 021 
.3< 
.ooo 
. IS 
.17 

SEPT 

0.000 
.coo 
.ooo 
.000 
. 0::10 

. coo 

.ooo 

.coo 

.000 

.000 

.000 

.ooc 

.ooc 
• ooc ... 
. 66 
.:2 
.005 
.061 

1.' 

.93 

.91 

. 10 

. 003 
1.7 

4 . 7 
2.5 
.~7 
. 33 
.073 

H.902 
. so 

4 . 7 
.coc 

3 . 4: 
3 . 8: 



Table 21.--Daily mean values of discharge at site Bl, 
October 1988-September 1990--Continued 

lOCATIO~ ..... 4t 35°18' 4:", lor.g 76°.;)' 28"; aeaufo:::t Cour.ty, on :-!.qht. ~nk of •t;:ic.~,;:lt;.;::al drainage canal o.Oo\Jt 100 f< 
downstr•Am from ~:.a sf> .boa rc:. ::: ~se.:'; 0 . 2 ~i !"''orth of State Roaci 33, 5 ~i $~St of Aurora; H:ycirologic Unit. 0302010~; 
t:SGS dO\of!'\$treU~ order identificatio:~ r.\.:..lt!De:- 02084551.30 . 

DRAINAGE ARtA.--Approxi~tely 93 acres (0. H5 c.i 2). 

?£RICO OF AECO~.--Oet.o~: 1968 t;"'l.t01.:90 Sep~•ml>er 1990 . 

R£XA.~S. --mi, =i!.e; !:!.!. 2 # square e:i !.e; --- !":.O data; !>1AX, m•ximu.r.~; MrN, minlmu:c.; CFSM, cubic foot per seco!"''d pe: 
square !!!ile; :N . , !r:.ch . 

:nscr.ARG£, c:.ra:c F~£~ ?£R StCON~, CC':'C3E;t :989-SE?':'E!-':3£~ :990 

DAY oc: !\OV DEC JA.'\ C£3 MAR kP:t MAY ..~-Jx:: JUl.Y AUG $';'':>-

l 1.8 c • .;,c 0.005 2 . 6 o. 39 0.048 l-7 0.00~ 0 . 032 0 . 000 c.ooo 
2 3.2 -24 .cos :.o .CH .0~8 Ll .003 .012 .000 .ooo 
3 z.o 1.9 . 00' .46 .oss .58 .98 .002 .006 .000 .29 
4 .a. . 72 . 003 -23 . ll . sa . 78 . 00? . 025 . 000 . 74 
s . 30 . 2: .c03 • 12 .23 .30 ·" . 005 . ll .ooo . 32 

6 .u .~98 . 003 • S< . o~c . :6 . a . 00? . 007 . 000 . :c 
7 .03~ . 060 . 003 • 59 . 031 .083 .15 .001 .002 .ooo . 037 
8 .2l .OH .50 2.3 . 022 . 039 . 06~ . .000 .co: . 000 . OH 
9 .36 .39 : . 6 .en . 038 . C17 .coo . 000 . 000 . 005 

:c . 097 .42 1.8 . 56 .on .0311 .018 .000 .coo . 000 . 005 

11 .029 . 0?7 .78 . :6 -C16 .025 . 080 . 012 .000 . 000 . 37 
12 .006 .033 .71 .057 . Ol2 . 018 . 033 . 001 . 000 . 000 . 28 
13 .C02 .<9 . 036 . Cll . 014 . 015 . 17 . 000 0 . 000 . 000 .10 
14 . 001 . 012 . 22 .020 .008 .011 .01: . 17 .ooo .ooo . 000 .039 
15 .ooo .011 .090 .013 .010 .009 .0:1 . 030 .coo .000 . 000 .021 

:6 .000 .014 .036 . OC9 .016 .008 .010 . 012 .coo .oos . 000 . 010 
17 .coo .010 .015 .006 .026 .023 .006 . 012 . 000 .001 . 000 . OC4 
18 . 000 . 007 .0~5 . 004 .041 .13 .002 . OH. .coo . ooo .000 . 001 
19 .54 . 006 .H .003 .C68 .035 .001 . 001 .coo .000 . 000 . oco 
20 • 31 .006 1.2 .003 .10 . 051 .O:J2 . 000 . ceo .000 .coo . 000 

21 .086 .OC1 . 29 .003 .087 .025 .001 . ooo .coo . 000 .coo . 000 
22 . C20 . 004 • 051 .004 • 14 .012 .ooc .019 . 000 .000 . COD . 000 
23 .004 .015 .010 .oos .64 .009 . 001 . 15 . 000 . 000 .coo .coo 
24 .OC2 .021 .035 .006 .88 . 007 .001 . 031 . COD . ooo .59 .ooo 
25 . 000 . OH .023 .057 .<2 .C06 .ooo • 012 .000 .000 1.2 .000 

26 .ceo . 013 . 016 . <8 . 19 . 001 .ooo . 007 .con . 000 . 42 . 000 
27 . ceo . 010 .019 .:..~ .IS .008 . 000 . 006 .con . 000 . ll . 000 
28 .con .009 .06S .040 .092 .003 .-coo .:2 . 000 .019 .ooo 
29 .coo .OC8 . 72 ... !.7 . 000 l.O . ooo . oo~ .000 
30 .oco .007 !.7 .69 2.1 . 004 -~9 . 000 .0 03 .000 
31 .88 2.2 . 74 2-6 .12 .000 .oo: 

TOTAL 10.831 13.021 12.H6 3.918 8 .11: S. 751 2 . <06 2.3.;7 2.336 
!".E.A..\ .3S - •2 -~0 . l' . 28 . 19 • 078 . 076 . 078 
~AX 3 . 2 2.2 2.6 .88 2.6 1.1 l.O 1.2 ·" !"!IN .coo . 003 .OC3 .008 .003 .ooo . 000 .ooo .coo 
CFSM 2 . 40 2.88 2.75 .96 1.93 1.32 . S3 .52 .53 
!N. 2. 77 3.33 3.17 : .oc 2. 23 LoG? . 6: .60 .60 

45 



Table 22.-- Daily mean values of discharge at site B2, 
Apri l 19~9-September 1990 

~OCA7IO~ . --Lar 35°17•20•, long 76~~l·~s~; Beaufort County, on :e!t bank of agricultural draino9e 
canAl witho-.:: th.st-..board riser; 0.2 m.! south of State Road .33, 5 ~! east o! Auroro ; Hydrologic 
Unit 0302010<; USGS Covn$tr•~~ order identi!ic::Ation n~;ber C2084SSl~3 . 

~RAINAGE k~EA .--~pproximately ~~acres (C.014 mi2). 

PERIOD OF ~£=0~~---~pril 1989 throuq~ Septe:ber 1990. 

~~S.--mi, ~ile; ei2, square m!!e; ---, ~o data or wace: level below velocity probe thus 
discharge could not b$ co~puted ; MAX, ~ax i~um ; MIN, minimu~; Cf~~. cubic foot per s•cond per 
square mile; :s . , i~ch . Negative va:~es indicate ~idally driven ::ow in an ~pstre~~ Cirectio~ . 

DISCHARGE, CC3:C FE£1 ?ER S~COND, A?RIL-S~?T£M3ZR 1989 

DA':' 

1 
2 
3 
4 
5 

6 
7 
8 
9 

1~ 

11 
:2 
!J 

~· :s 
:6 
:7 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
3: 

TOTAL 
MEAN 
to' .AX 
M:K 
CFS~ 

!~ . 

P..?R 

0.051 
. 052 
.oss 
. 046 
.047 

.C52 

.C63 

. 12 

.082 

0.88 
. 46 
.37 
.26 
.25 

- ~<3 
. ~89 
.~90 

1.1 

.75 

• 00~ 
. 006 

. OC8 

.OC6 
- . 007 
- .C06 
-.o: 
-.co: 

.007 

.019 

. 03S 

.038 

.nc 

. n21 

. 095 

JUNE 

o. 26 
. 29 

. l7 

. 096 

. 086 

. 058 

.03~ 

. 023 

. 049 

.092 

.069 

. 20 

. !7 

. 022 

. 68 

.36 

. 27 

46 

o . o;.o 
.008 
.009 
.0:1 

• 11 
. 06n 

.lJ 

. 21 

.23 

. 28 

. lS 

. 054 

. 078 

. OS1 

. 083 

0 . 10 
.024 
.003 

• . 017 
- .031 

. 003 

.006 

.on 
.025 

SEPT 

- 0 . 002 
-. 013 
- . 006 

. 006 

. 00~ 
. 001 
. 003 

- .001 
- . 001 

. 015 

.022 

- .020 
-.010 

.89 

.61 

. 45 
• 64 
. 43 



Table 22.--Daily mean values of discharge at site B2, 
April 1989-September 1 990--Continued 

LOCATICN.--La~ 35°17'20w, lonq 16°tl''Sw; Beaufoct Ccunty1 on left bank of a9ricult~ra: drainage cana: w~~~o~~ 
tla$hboard :i~e:; 0 . 2 ~1 south ot St•t• Ro•d 33, S mi east of A~rora; Hydrologic Cni~ 03020104; USGS downstre~ 
order identificac~o~ number 0208455:,3 . 

DRAINAGE AR£A. - -Approxi:ately 47 •cres (~ . 07~ mi2 ) . 

PERIOD 0! RECORD.--Apr il 1989 throug~ Septe~ber 1990 . 

REMARKS. --mi, ei: e ; ~i2 , square mi:e; --- , no da~a or water !eve! below velocity prooe ~h~s discharqe could not be 
computed; ~~. ~axim~; ~IN, ~ini~u:; CFS~, cubic toot pe: s~con~ ~r square ~1!e ; lX., inc~. Neqae~ve val~es 
indicato ti~l:y driven flov in an upstream direction. 

l>AY OC'! NOV 

1 
2 
3 0.17 

' - 026 - 0.025 
5 .coo -. 035 

6 .cos -. 026 
7 .coo -.ocs 
8 -.en .029 
9 -.00' . 061 

10 . Oll .052 

1: .oos . 009 
12 .coo 
13 .C<S 
u . C70 
IS .076 

16 .036 
l7 
18 
19 
20 

z• 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 

TO'l'AL 
MEAN 
>!AX 
MIN 
CfSM 
!N. 

DISCHARGE, CU3:C :E£1 ?ER SECOh~, OCTOSE~ 1989•SE?7E~3ER :990 

O!C JAN FEB 

- 0.00< 0.80 
-. 013 .58 0 . 20 
-. 058 . 0 .:6 
-. 058 .18 
-. 052 . 36 .19 

- . OS3 .39 . H 
-.C67 . 39 . 11 

.005 . S6 .089 

. 9S . 55 . 065 

.37 . 063 

. 7 • .040 

.67 . 016 
• 50 . 0,1 
. 45 . 051 

·" .MO 

. 38 . 087 

.3< • 059 
-31 . 0~6 
. 36 . 088 
.18 .097 

.2: . 08) 

. 35 .083 
-31 .12 
. 31 ·" . 3< .11 

. 31 . 097 

. 32 .C88 

.3< . C82 

.37 

. 42 

. 54 

9 . 180 
. 30 
. 95 

-. 067 
11 . 01 
' . 63 

47 

"-"-' .;p~ 

0 . 075 
. 081 ¢.45 
. :5 .3< 
.15 .28 
.13 .28 

.:o .:s 

.16 .1, 

.:'l . ~0 

. 096 .089 

. 075 .085 

. 065 .22 

. OH .33 

. 024 . 27 

. 011 .:~ 

.O'lS • :8 

. 0:6- . :2 

. 0:9 .13 

. 03, .13 

. 029 . 085 

.028 . 046 

. 026 .C-'S 

.023 .051 

. 023 .035 

.02< . 010 

.021 

-020 
. 036 .003 
. 034 
- 28 
.55 
.76 

3.215 
.10 
• 76 
. CIS 

l. 41 
1.62 

0.029 
.022 
. 013 
.092 
. 088 

.069 

. 047 
• 01.2 

.053 

.:c 

.025 

. 061 

.071 

.028 

. 037 

.010 
.024 

-. 016 
-.0:9 
-. 011 

-.003 
-.002 

.028 

.15 

.030 
• o: s 

JUli'E. 

0.002 
.C03 
. C03 
.003 

- . C:>l 

-.co: 

- .007 

.coo 

JULY 

0.11 

-" 

.19 

At;G 

0.041 

.H 

. 33 

.35 

·" 
-. 2< 

.C93 

.20 
• 70 

SEPT 

0 • .;9 

.88 

.71 

.38 

. 090 

. 43 

. <8 

.081 

.H 



Table 23.--Daily mean values of discharge at site B3, 
April 1989- September 1990 

LOCATION . --Lac 35°l7'10n, long 76°41'50•, aeaufort Co~ncy, on left hank of aqricul~u~al drain&9e 
canal wichouc flashboard riser; 0.2 ~i south of State Road 33, 5 mi east of Aurora; Hydrologic 
Unit 03020104; USGS downstream order identification number 02084551~1. 

DRAINAGE AR£A.--Approxi~acely 68 ae:es (0 . 107 mi2) . 

PERIOD OF RECORD.--April 1989 through September 1990. 

REMARKS. --rni, ~ile; rni2, square ~ile; ---, no dzta or water level below velocity probe thus 
dischar9e could not b. co:nputed; ~. tr.aximur..; MIN, minirnu:n; CFS!o!, cubic foot ;>er second per 
square mile; IN . , inch. Ne9ative values indicate tidally driven flow in an upstream direction. 

D!SC?.ARG£, CUB!C FE£'!" PER SECOND, AP:t!:.•s£?T£!o~t.B£R !..989 

OA~ A?R ~Y' JUNE Jut.':' AUG SE.?T 

l 0 . 66 0.059 0.12 0.055 
2 .59 .015 . 078 .029 
3 .56 .11 .0<6 . OS~ 
~ .62 .oso . 024 . 076 
5 .59 .049 . 004 . 081 

6 .39 .037 .007 • 055 
7 .34 .084 .006 • 059 
8 .31 .067 . 005 .0<8 
9 .31 . 066 . 012 . 038 

10 . 33 .046 .014 .023 

ll .35 .12 . 050 . 014 
12 .32 .13 . 090 .010 
13 . 31 .054 . 11 . 009 
14 . 24 . 058 . 084 . 006 
15 .27 .050 .16 

16 .23 . 040 . 17 0 . 046 
17 .19 .052 .050 . 020 
18 .24 .057 .056 .070 
19 . 33 . 099 . 080 . 069 
20 .27 . 11 . 12 

21 0 . 30 . 22 .072 .11 
22 .30 .19 . 015 . OH 
23 . 31 .17 .036 .058 
24 .28 .088 . 033 
25 .28 .16 -. 15 - . 023 

26 . 24 .1: -. 017 -.036 
27 .~0 . 084 - . 019 -. 016 
28 .56 . 31 . 003 . 007 
29 .56 . 3: .032 . 027 
30 .49 .15 . 10 .017 . 074 
3: .074 . 0~3 

!'OTAL 9.316 
~AN .30 
MAX . 66 
~IN .074 
CFS~ 2 . 82 
!S. 3 . 25 

48 



Table 23 . --Daily mean values of di scharge a t site 8 3, 
April 1989- September 1990- -Continued 

:.OCATlON. - -Lat 35°17' : 0", long 76°41'50", Beaufort County, or!. le!t bank o! agricultural drainage 
canal without :lashboard rise~; 0.2 wi south of State Road 33, 5 m! eas t of Aurora; Hydrolog!c 
Unit 03020104; USGS downst~eaM o~de~ 1dentification nurr~er 02084551~1 . 

DRAINAGE &~. --Approximately 68 acres (0 . :07 m! 2) . 

PERIOD OF R2CO~O.~·Ap~i1 1989 through Sep~e~ber 1990 . 

RE~ARKS.--~i. ~i:e; ~12, squaro mile; ---, no data or water !eve: below velocity probe thus 
discharge coulci not be COr.'lp':lted; ~.AX, ::-~xirnum; MIN, m!nim:.rm; CFSM, cubic !cot pe r second per 
square ~le; !N . , inch. Negative va:ues indicate tidally driven flow in an upstrea~ direction. 

OAY 

2 
3 
4 
5 

6 
7 
8 
9 

10 

1l 
12 
13 
14 
15 

16 
11 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 

TOTAL 
MEAN 
MAX 
!-!I!'l 
CFS~ 

D!SC~ARG£. CUBIC t££T P£R SECOND. OCTOBER 1989-SEPTE~~ER :990 

OCT 

0 . 079 
. 051 
.045 

NOV 

.051 0.13 

.034 .080 

. 020 

. 024 

. 015 

. 011 

.o: o 

- .098 
- .037 

. 031 

. 023 

.042 

.016 .003 

. 010 -. 2: 

DEC 

-0.001 
- . 1: . 003 
-.06( .005 

.020 
- .oso 
- .011 

- .041 
. 034 
. 0:9 
. 021 

-. 019 

- .065 
- . OS< 
- . 066 

.007 

. 015 

.018 

.014 

.o: .; 

.019 

.023 

.031 

.020 

.013 

.014 

. 017 

.025 

. 029 

JAN 

0 . 028 
. 020 
.039 
. 037 
. 033 

. 025 

.039 

. 062 

. 0.;9 

. 019 

. 004 

. 015 
. 015 
. 023 
. 032 

. 039 
. 043 
. 048 
. 055 
. 063 

. 063 

.065 

. 064 

.062 

. 063 

. 073 

. 072 

.061 

. 061 
. 052 
. 078 

1. 402 
.045 
. 078 
. 004 
. 42 
.~9 

o. 077 
.069 
.075 
. 075 
.094 

.075 

.064 

.066 

.053 

. 052 

. 068 

. 046 

. 042 

.028 

.027 

.035 

.049 

.094 

.058 

.059 

. 067 

.049 

.04: 

.048 

.056 

.os: 

.056 

. 057 

1. 631 
.058 
. 094 
. 027 
. 55 
. 57 

0.071 
.088 
.13 

~.?R 

.19 -0 . 44 

.24 

.26 

.38 

.30 

. 28 

.28 

. 25 

. 23 

. 21 

49 

.36 

.33 

.22 

. 28 

. 17 

. 26 
. 37 
. 13 

. 087 

. 11 
. 096 
. 082 
. 084 

. 10 

.12 

.to 
. 12 
. 17 

MAY 

0.17 
.19 
. 21 
. 19 
.097 

. 097 

.13 

.061 

.050 

.067 

.058 

.11 

. 075 

.1: 

.12 

.068 

. 039 

.033 

. 040 

. 026 

.030 

. 18 

. 18 

. 12 

.099 

.059 

.067 

.15 

. 15 

. 20 

. 22 

3.396 
. 1: 
.22 
.026 

: . 03 
1.19 

JUNE JULY AUG 

0.19 
.17 
.093 
. 060 
.17 

.l2 

.039 

.059 

.022 

. 024 

. 056 

. 11 
. 11 
.089 
.:3 

. :7 

. 12 

. 091 

.049 

.073 

.065 

.076 

.ou 

.034 

. 029 

. 025 

.Oll 

.011 

.010 

0.023 
.054 
.079 
. 046 
.021 

. 052 

. 12 
. 12 
.051 
.026 

.029 

. 019 

.019 

.066 

.035 

. 046 

. 064 

. 057 

.045 

.024 

.019 

.025 

.033 

.055 

. 071 

. 076 

.06~ 

.058 

.048 
.037 
.018 

1.497 
.048 
. 12 
.018 
. 45 
. 52 

0.012 

-.094 
. 028 
.014 

. 008 

. 006 

. 026 

. 002 
- .096 

- .15 
- .047 

.017 

.009 

.004 

-.011 
. 004 
. 008 
.010 
.006 

.008 

.009 

.011 

.021 

. OH 

. 011 

. 008 

.003 
-.003 

.010 

SEPT 

0 . 045 
- .008 

• 026 
. 02 9 
. 024 

. 012 

. 010 

. OH 

. OH 

.024 

. 044 

. 045 

.025 

.009 
- .Oll 

- . 021 
- .037 
-. 025 
- .010 
- .014 

-.028 
-.014 
- .011 

.007 

. Oll 

.007 

.015 

.027 

.049 

.013 

0 . 328 
. 011 
. 049 

-.037 
.10 
. 11 



Table 24.--Results of bi weekly field measurements and sample analyses at 
site Hl , November 1988-September 1990 

~OCA~ION .--Lac 35° 26'44", long 76° 22'25•; Byde County, on :e!e bank of ag~icul~~ral dra1~&ge 
canal abou~ 100 !t downs~rea~ f rom tide g a t e ; 0 . 1 mi southwest of U. s . Highway 264, 5 ~~ 
northwest of S·«anq•Ja:ter; Hydrologic Unit 03020105; USGS dO'ol't"'Strean- order idcnti~ication 
nu~r 0208458600 . 

DRA:NAG£ AR:A . ••Apprcximately 10 acres (0.:09 rei 2}. 

PER!On OF RRCO~D.--Ncveober 1988 t hrough Septe~ber 1990 . 

~t-'.AR."<S .-- ft , foot. ; 1'!'11. :':".He; :'1'1.12 , S¢.'J•re :nile ; ft.3 /s, cubic foot per second; !JS/cr'., 
~i crosie~ens per centi~~ter at 25 eegreos Celsi~s ( ° C) ; mg/~, nilligram per lite r; , no 
data; N, r.itrcgen; ?, phos phoru s ; <, !ess than. Negative val~e s indicat e tida:ly driven flow 
in an :Jpst.rea!!l direction . Roundi~g r=:ay re sult in t ota: r.! trogen conce nt.!'at.ions ~holt are not 
equal t.o t he s~~ conoent !'"ations o! the for~s of nit !'"ogen. 

Water 
l e vel St !'"eao ! lo·w, S'Oeoi: :.c D.o.ssclved 
(feet instar.- Conduc - p!O Ternpe!'"ature Oissclved oxyqen 

~ate 'I'i~e above u .r:eot:s tar:.ee (s:tar.datd <>! ·..:ater oxygen {pe!'"c e nt 
aep leyell (fr 3 t:rl f')S/<;-l '!O f q;} ,oc> {:ngCl &jFH'""at iopl 

t:illVC:IliQC;t J ;t88-;iC~X.Acb~ r l 2S 2 
Nov . 09 1025 0 . 37 : 7,000 6 . 9 : Lo 2 . ., 28 

22 0850 . 37 :4 ,000 7 .: 10 . 0 . 9 8 
Dec . 06 1s:s .n 4, 000 6. 7 6. 0 5 . 6 46 

20 1030 . 21 :5 , 500 6 . 5 5 . 5 . 8 7 
: an . 04 0845 . 31 5,950 6 . 5 2 . 0 6. 9 51 

19 09~5 . 33 2, 120 6.: 5 . 0 9 . 1 71 
30 15:5 . 23 2, 820 6 . 9 : 2 . 0 10. 2 96 

Feb . 13 1230 . 36 3,240 6.8 6 . 0 11 . 0 88 
22 1100 . 71 6 . 7 :3 . 5 
28 14:5 . 7~ 0 . 87 1 , :60 6.5 :o .c 10. 8 96 

Jl.pr. 11 !145 1. 07 574 6 . 0 ~ . c 10.0 76 
25 :oo . 73 .018 : 38 6 . 8 23 . 0 12. 2 143 

~ay 09 1200 .H 864 6 . 2 : 6 . 0 4 . ~ 45 
24 1100 . 46 2, 940 6 . 2 22 . 5 2 . 1 25 

.;\!ne 06 1900 . 32 9,400 6 . 0 28 . 0 :.8 24 
21 1100 . 52 13, 000 7 . 4 27 . 5 2. 3 30 

~u1y 03 1630 . 73 13,500 6 . 5 28 . 0 6.8 91 
19 t ~30 . 98 14 , 700 6 . 4 27 . 5 4 . 8 64 

Aug . C2 134$ . 82 . 073 16,000 6 . 3 2 7 . 5 3 . 3 44 
:s 090C . 86 1:,600 5 . 7 24 . C .8 : o 
30 1600 . 44 1,270 6 . 3 28 . 5 2. 2 29 

s ept . 15 1000 . 78 9,120 6.3 2 5. 0 1.3 16 
28 1645 l. 58 2,050 6 . 1 :8 . s 2.9 30 

Oc; . 12 1530 0 . 86 C. OH : , 930 7 . 6 15 . 5 3.9 39 
Nov . 02 1500 1. 30 .058 5, 130 6 . 6 17 . 5 1.~ 15 

16 1430 . 66 .030 1, 510 6 . 6 19 . 0 3 . 3 36 
3C 1030 . 46 .0:6 930 6. 6 6 . 0 6. : H 

:lee . 11 1400 1.24 .0:3 561 6.4 6 . 5 6.7 55 
Jan . 09 1530 . 70 . 035 712 6.2 9 . 5 7 . 0 61 

18 : 630 . n . 0~3 611 6. 7 13.0 8 . 2 77 
Fel> . 02 1200 . 40 .on 819 6. 3 14 . 5 8 . 3 91 

13 1645 . 69 . 015 958 7.2 1:. 5 : 1.8 108 
28 l5 3C .so . 003 990 7 . 6 : 2 . 0 1 0 . 4 96 

X&r . 15 l~OO . 37 . 031 663 7 .2 22. 0 8 . 3 95 
31 :soc 1. 30 .022 S:.l 6 . 3 : e.c 

Apr . 10 1330 . 70 . 015 663 6 . 5 : 7.0 9.6 99 
26 1800 .0 : , 960 6 . 4 27 . 0 5 . 1 65 

May 15 1130 . 59 7, 140 6 .5 20 . 5 1.7 19 
June 01 1:4 5 1.12 2,860 6 .3 21.0 3 . 7 41 

14 1300 . 69 . 04 2 8, 720 6. 6 24 . 0 3 . 5 43 
27 1800 . 83 - . 046 2,500 6. 2 27 . o 3 . 3 42 

J·.Jly 11 1730 . 46 2. 300 1 .~ 28 . 0 6 . 2 83 
Aug . 02 0930 . 91 9,000 6 . 3 25.5 : . 2 16 

16 1700 . 62 6, 580 8 .2 27 . 5 8 . 3 109 
31 120C :.03 . COl 4,660 6 .4 26 . 5 . 8 10 

sept . 12 :n45 1.08 - . 036 10, 600 6 . ~ 25 . 0 . 5 6 
28 : 61S . 81 . 059 11,500 6 . 4 23 . 0 6 . 3 76 

50 



Table 24. --Results of biweekly f ield measurements and sample analyses at 
site Hl , November 1988- September 1990--Continued 

:.oCATlOS.--:at. 35°26'44", long 76°22'25"; Hyde County, on left ban):. of agricult\!ral 
drainage canal about 100 ft downstrea~ fron tide qate; 0.1 ~1 $0Uthwest of u.s. Eigh~ay 
264, 5 ~1 northwesc o! Swanqua:ce:; Hydro:ogic Onit 03D2Cl0S; OSGS downs~rea~ order 
identi!ication nunbe: 0208458600. 

D~INAGE ~~EA. - -Approxiftately 70 acres (0 . 109 rn1 2). 

PERIOD OF RECCR~. --Noverr~er 1988 th:o~gh September 1990. 

RE~~s.--ft. foot; rr~. mile; m! 2, s~~re mile; !t3/s, e~o~c foot per seco~d; ~S/e~. 
rnicrosie:n.ens per cer.tbteter at 25 degrees Celsius (°C); rr.g/1, tr.!.lligram per liter; .... , 
no data; N, nitrogen; P, phosphorus; <, l•ss than. Kegat!.ve values indicate :ida:ly 
d :riven !low !.:t a n ups:rearr, directior.. ~oundin9 r:.ay :resu!.;:. ir". t.otal ni1:roqe:-. 
concentrations thae ar• not e~ua: ~o the $Um concen:rations of the fornJ o! nit:rogen. 

Date 

Kov . 09 
22 

Dec. 06 
20 

J an . 04 
: 9 
30 

Feb . : 3 
22 
28 

Apr . J.l 
25 

May 09 
24 

June 06 
21 

July 03 
19 

Aug. 02 
15 
30 

sep:. . 15 
28 

oc: . 
Nov . 

C6c. 
Jan. 

<eb. 

Ma r . 

Apr . 

May 
J1.:ne 

July 
AU(]. 

12 
02 
16 
30 
ll 
09 
18 
02 
13 
28 
15 
31 
10 
26 
15 
01 
14 
Z7 
11 
02 
16 
31 

sept. 12 
28 

Toca.l 
nitrogen~ 
r>02+~03 

(r..;/L 
a s "0 

<0.10 
<.10 
1.00 

. 23 

.21 
l. 60 

. 55 
<.10 
l. 60 
1. 40 

. 39 
<. 10 

. :9 
<. 10 
.18 

<. !.0 
<.:o 
<.10 
<.10 
<. :o 
<. :o 
<. :o 

.75 

0 . 1< 
<.10 
<. 10 
<.10 

. 66 

. 81 

. 68 
<. 10 
<. :o 
< .10 
<.lC 

.4C 
<.10 
<. : o 
<.:o 
1. 90 

.10 
<.10 
<. 10 
<.10 
<.:o 
<. :o 
<.10 
<. :o 

Total 
nitrogen, 
ac:~~t.onia 

!:ng /L 
a s N> 

1. 80 
. 18 
. 11 
.04 
.07 
. 06 
. 36 
.08 
.09 

Total 
nitrogen, 
organic 
{~.g/: 

as N\ 

2.0 
1.3 
1.2 
5.0 
:. 3 
2.2 
1.3 
1.2 
1.0 

Total 
nitro9e:1., 
ammonia T 

organic 
{:ng/~ 

as N> 

1.2 
2.: 
1.4 
4.0 
2. 7 

.80 
1.0 

. 70 
1.8 
2.0 
1.2 

1.1 
1.9 
2.4 
2.3 
1.2 

.40 
1.1 
2.2 
5.5 
2.7 
1.4 

1.1 
: . 4 
1.1 

.80 
1.8 

. 90 

. 70 

.80 

. 80 

. 70 
1.6 
1.3 

.80 
3.6 
2.0 
3.8 
1.5 
1.3 
5.0 
1.4 
2.3 
1.7 
1.3 
1.1 

5 1 

'Iota _ 
phosphorus 

{:r.q / : 
as P' 

O.C2 
. 04 
. 04 
.C6 
. 20 
.c~ 
. C3 
.04 
.18 
.21 
.:4 

.06 

.~5 

. 05 

.:e 

.C2 

. 03 

. 04 

.C6 

.40 

0.05 
.l c 
. 09 
.03 
.2: 
. 06 
.o: 
.03 
. C2 
.04 
. :~ .:, 
. C3 
.10 
.05 
.:o 
.07 
.05 
. C9 
. 05 
.09 
.C6 
.04 
.02 

Tot a: 
phosphorus, 

o:rtho 
{:ng/~ 

as pl 

<o .c:. 
. 03 
.C2 
.C4 
. :5 
. Cl 

<.Cl 
. 01 
. C6 
.0' 
. 05 

.01 

. 05 
• OS 
.11 
. 01 

<.0: 
.C7 
.02 
.:6 
. 05 
. 04 

0 . 04 
. 06 
. 05 
. 02 
.15 
• 05 
.01 
.02 
.01 
.02 
. 05 
.OS 
.02 
.07 
. 02 
. 04 
. 01 

<. 01 
.03 
.03 
.01 
. 02 
. Ol 

<.01 

St;spendec:i 
seci:t.ent 

fngCl 

5 
8 
9 
0 
7 

15 
3 
7 

52 
95 
55 
23 
:7 
10 
: 9 
26 
40 

8 
: a 

136 
:o 
58 
12 

:5 
:5 

8 
4 

68 
24 

4 
5 
3 

:1 
24 
~3 
34 
19 

5 
i9 
33 
27 
:4 

5 
4 
9 
l 
4 



Table 25 . --Resul t s of biweekly field measurements and sample analyses at 
s ite H1A, November 1988-September 1990 

LOCATIOK.-- La.t 35° 26'48• , lor,q 16° 22':08"; Hyde County, on leh bank of ag:-ict:l~ura.l 
drainage canal about 15 f~ upstrea~ of tide gate; 0 .: ~1 $0Uthwest of U. S. Highway 
264, 5 ~1 ~orthwe$t of swanquarter; Hydroloq1c Unit 03020105; USGS riownstrea~ order 
identification number 020845860D. 

DRAINAGe ~~A.--Approximat~:y 10 acres (0.109 m12 l . 

PERIOD OF RECORD. --November 1988 through Septe~her 1990. 

RE~R..'<S.••f:. , foot; mi, rr.ile; m1 2 , square mile; uS/e~. r.lcrosie~ns per eenti~et.er at 
25 degree$ Celsius {°C); r.o au. a . 

Date 

Nov. 09 
22 

Dec . 06 
20 

Ja!'t . 04 
19 
30 

Feb . :3 
22 
28 

Apr. :1 
25 

May 09 
24 

June 06 
21 

July 03 
19 

Auq. 02 
15 
30 

Sept . 15 
28 

Cct . 12 
Nov . 02 

16 
30 

Jec. 11 
Jan. 09 

18 
Feb. 02 

13 
28 

~ar. 15 
31 

Apr. 10 
26 

May 15 
June 01 

14 
27 

July 11 
Auq . 02 

16 
31 

Sep1:. 12 
28 

1025 
0850 
15:5 
1030 
0845 
0945 
1515 
1230 
1100 
1415 
1145 
1430 
1200 
1100 
1900 
1100 
1630 
100 
1345 
0900 
1600 
1000 
1645 

1530 
1500 
1430 
1030 
1400 
1530 
1630 
!.200 
:645 
1530 
1~00 
1500 
1330 
1800 
1130 
1145 
1300 
1800 
1730 
0930 
1700 
1200 
1045 
1615 

Water 
level 

(feet a.Oove 
;oau ~eyel) 

0 . 38 
.38 
.24 
.20 
.35 
. :n 
. 26 
. 37 
.iS 
. 78 

1.09 
. 73 
. 73 
.48 
.31 
.so 
.64 
.71 
.76 
.so 
.44 
.80 

: .58 

0.86 
1.30 

.66 

.48 
1. 26 

.73 

.43 

.46 

. 67 

.so 

. 38 
1. 38 

. 70 

. 46 

.54 
:.10 

.70 

. 66 

.26 

. 48 

.58 
1. 03 
1. 06 

.83 

52 

Soeci !ic 
cond\:ctance 

h$/c-.) 

11, OCD 

1S,OCO 

1, 760 
2, 33tl 
2, 650 

964 
567 

770 
2,860 
8, 860 

12,100 
12,4CO 
14,570 
17,000 
1:,200 

6, 770 
8,"13C 
2, 062 

:,sao 
2,220 
2. 760 

894 
538 
715 
493 
615 
743 
89: 
588 
325 
500 

1. 350 
6,510 
2,19C 
8,540 

11, ~00 
11,400 
18,400 

5,680 
3,33D 

10,800 
10,300 

':'err,peraturc: 
of water 

(OC) 

15.0 

5 . !1 

5.0 
12.0 

6.0 

10.0 
6.0 

16.0 
22.0 
28.5 
28.0 
28.0 
27.0 
27.5 
20.0 
28.5 
23.0 
20.5 

17.5 
~i.D 
:s.o 
8.0 
6 . 5 
9 . 5 

13.~ 
14.5 
1: .s 
12 .s 
20.0 
18.5 
17.0 
27.0 
22.0 
23.0 
24.5 
25 . 0 
28.0 
25 . 5 
27.5 
27.0 
25.0 
23.0 



Table 26 . --Results of biweekly field measurements and sample analyses at 
site H2, November 1988- September 1990 

LOCA'!'::ON . - - LAt 35°"~'51'" , lor.q 16°/2'31"; Hyde County, on rig!'!::. bank of agric:Jltural drainage 
canal w!.~ho~t ud:e gage; 0.1 :ni southwest of u.s . :-tiqnway 264, S mi non.hwesc o: Swanq'.larcer; 
Hy¢roloqie Vnit 03020105; VS~S do•nstrea~ ord•r identification r.u~be r 0208~58100 . 

DRAINAGE Aa.EA. --Approximate:y l":J acres (0 . 219 n:i2 ) . 

P£RlO: OF R£COR~ - --~over.ber :988 :hro~qh Sep~e~e: :99C. 

REHARKS. ---.;., .-.. de; r..i 2 , sq\:.are r~li:e; £t 3ts, eubic foot per second; J,.l"S/cm, :n.icrosi~mens per 
centi~eter a~ 25 Oeqrees Cels~us (°C); mq/L, ~il:igra~ per liter; - - , no ca~a; N, nitrogen; 
P, phosphorus; <, less tha~ . ~egative values inciicate tidally driven f~ow in an upstream 
direction. Ro~noin9 mty resu~~ in tc~al nitroqe~ co~cer.trations that a~e not e qual t o ~he 
$~~ co~ce~:ratio~s of ~he forrns of nit~oqen . TiCe gate installed August :5, 1990 . 

Date 

Nov. 09 
22 

:ec. 06 
20 

Jan. 19 
30 

Feb. 13 
22 
28 

Apr . 1: 
25 

May 09 
2~ 

June 06 
21 

July OJ 
19 

Aug . 02 
15 
30 

Sept . 15 
28 

Oct. 12 
~ov . 02 

16 

Dec. 
J a n . 

Feb . 

Mar. 

Apr. 

MAy 
June 

July 
Aug . 

30 
1: 
09 
18 
02 
13 
28 
15 
31 
10 
26 
15 
o: 
14 
27 
11 
02 
3: 

Sept . 12 
28 

7ir.o 

0950 
0945 
:330 
1130 
lOlS 
!545 
:315 
1120 
:5~5 
: oo 
: 100 
150C 
C930 
:. 100 
0900 
:530 
:230 
: no 
0130 
l-500 
0900 
:530 

1430 
1400 
1300 
09~0 
:3CC 
1400 
l4CO 
1030 
1730 
14CC 
:200 
HCO 
1:30 
1630 
1030 
!045 
lOCO 
1600 
1530 
0800 
1!30 
1000 
15313 

Water 
levol 
<feet 

tbove sea 
1 evell 

0 . 32 
• 61 

0 
. 16 
. 11 

- . 20 
. 19 
. 37 
• 75 
• 90 
. 19 
. 86 
. 61 
.14 
. 50 
.15 

1.02 
.19 
.80 
. 48 
.16 

1.67 

. 84 
1.25 

.55 

. 38 

. 90 

. 40 
-.03 
.H 
. 68 ... 
. 33 
. 93 
. 59 
.52 
.59 

: . 14 
. 78 
. 75 
.so 
.87 
. 99 

1 . 06 
. 85 

St. ea!:':l::.cw, 
nstan
antous 
1 r .,) 'sl 

Specific 
cor.duc

ta.nce 
rqs/eml 

... :.: 
(st~~da:-d 

qr; • :;l 

Temperature Cissolved 
of water oxyqen 

l 0 C) r0 g r l 

Noyft,'!'?A.- · 988-septc;nher 1989 

2.2 
.oco 
.000 

. 21 

. 000 
:.1 
-. 3: 
-.59 

0. : 2 
.000 

-.27 
1. : 

. 91 

.15 
3.: 

. coo 

. 19 

21,50{) 
26,000 
15,100 
25,000 
11, ~00 
22,600 
28,800 

13, BOO 
3,510 

14,000 
6,880 
9,450 

11, 000 
13,800 
15,300 
15 , 200 
16 , 000 
:6,300 
13,500 
:6,200 
:3, 000 

9,900 
~3 , 300 
::0,400 

6, 980 
1. 300 
1. 780 
3,450 
4,360 
4, 670 
5,900 
5,250 
1.440 
4,200 
5, 640 
8,500 
7, 140 
8,360 

12, 700 
: 3,700 
22,800 
12,100 
:4, 100 
16,200 

53 

6. 9 
7.5 
6 . 6 
7 . ~ 
6.8 
6.9 
1.6 
6.1 
6 . 8 
6.6 
6.8 
6.5 
6 . 5 
7.3 
6.5 
7 . 2 
6 . 7 
6.4 
6.~ 
7 . ) 
6 . 5 
6 . 3 

7.6 
7 . 1 
7.2 
7 . 2 
6 . 4 
6 . 4 
9 . 0 
6 . 8 
7 . 1 
7.3 
7.2 
6 . 1 
6.4 
7.5 
6.7 
6 . 9 
7.4 
7 . 3 
7. 5 
6.8 
6.8 
7. 0 
1.5 

15. 0 
14.0 
10. 5 

7. 5 
6 . 0 

: 5.0 
11.0 
:~.5 
11. 0 

6.5 
25 . 0 
19.5 
2~.0 
30.0 
28.5 
30 . 0 
28 . 5 
28.0 
25.5 
31.0 
26.5 
20 . 5 

22.0 
19.0 
19 . 0 
10 . 0 

7 . 0 
9.5 

15 . 0 
16.0 
15 . 0 
11.5 
24 . 0 
17 . 0 
: 8.5 
27.0 
22 . 5 
23.0 
24 . 5 
30.0 
28.0 
28. 0 
29.5 
26.0 
24 . 0 

7 . 4 
6.i 
7 . 8 

12.6 
10.8 
1:.~ 
11.8 

10.9 
11 . 4 
10 . 8 

4 . 8 
4. ~ 
8. 1 
3 . 0 
6.8 
5 . 9 
3 . 8 
2 . 3. 
7 . 5 
2 . 0 
3 . 2 

7.8 
4. ~ 
4 . 8 
5.2 
6.6 
8.1 

12 . 8 
5.5 
8.1 

10. j: 
6. 8 
1.5 

1:.o 
1: .9 
8.5 
6.1 
4 . 8 
6 . 8 
6.8 
2 . 3 
S. . l 
2.1 
7.7 

Dissolve¢ 
oxy9en 

<percer.t 
$,Hp rartoo> 

86 
71 
75 

114 
90 

124 
118 

104 
93 

137 
54 
54 

111 
40 
94 
80 
51 
29 

106 
26 
37 

92 
50 
55 
41 
54 
72 

127 
57 
81 
95 
82 
78 

118 
152 
100 

73 
59 
94 
91 
32 
69 
27 
96 



Table 26 . --Results of biweekly field measurement s and sample analyses a t 
site H2, November 1988- September 1990--Continued 

.LOCATIOS.--!.at. 35°26'57", long 76°22'37"; Hyde County, on r ... <aht bank of ar;r!.cult~ral drainage 
c•nal wit.ho'.lt. t.ide gage; 0.: ~i .so•J:.hwesr; of U. S . Hiqhwa.y 264, 5 :r.i nortb~est o! Swanquarte r; 
Hydrologic Un!.t 03020: 05; USGS downst.rea~ order icientific&ti¢~ ~u~er 0208<58100. 

DRAINAG~ k~A. --Approxima~ely 140 acres (0.219 rr.i2). 

PERIOD CF RECCR).--Nove~r :9€8 t.hrcuqh Sep~eober :990. 

REMARKS .--ni,. r-.11•; .11.12 , .square rnilG; h 3ts, cubic foot per second; uS/em, t:'lic::-osiemens per 
cenci~~ter at 25 degrees ce:sius (°C); ng/L, ~illigram per l!ter; --, no data; N, nitroqen; 
~. phosphorus; <, less than. ~e;ative va~ues indicate tida:ly driven !low :~ an cps~ream 
direction. Rounciinq may :esu~t ir. total nitrogen concen~rat:cns that are no~ equal ~o the 
sum concent~ations of th• fo~~& cf n!~rogen. ~ide gate inst alled August : s. : 990. 

Date 

Nev. 09 
22 

Dec . 06 
20 

Jan . :9 
30 

? e b. :3 
22 
28 

Apr . ll 
25 

May 09 
2~ 

June 06 
2: 

J•1y 03 
19 

A\lq. 02 
15 
30 

Sept. 15 
28 

Oct:. 12 
Nov . 02 

:6 
30 

Dec. :1 
Jan. C9 

:s 
Feb. 02 

:3 
28 

Mar. 15 
31 

Apr . 10 
26 

May 15 
June o: 

14 
27 

.;uJ.y 11 
At:g. 02 

31 
Sept. 12 

28 

:'c:.al 
nit.~oqen, 

f\02 ... xo3 
(~9/i. 
':S ~~ 

<O. : O 
<. ~0 

. 23 
<.:0.0 

. 81 
<.:o 
<.: 0 
:.o 

.54 
<.10 
<. 10 

.23 
<.10 
<.lC 
<.lC 
<. ~c 
<. lC 
<. 10 
<.lC 
<.10 
<. 10 

. 23 

0.69 
. 20 

<.:::1 
.25 

3.7 
2.0 
.:o 
. 29 
. 10 

<. 10 
<.lC 
: . 60 
<.lC 
<.10 
<. 10 

. 60 
<.10 
<.10 
<. :o 
<.10 
<. :o 
<.::1 
<. : 3 

total 
r.i:roqen, 
a.trn.Ot'lia 

(r:~q/L 
a;s. Nl 

0.09 
.05 
.03 
.05 
.05 
. 39 
. 02 
.03 

:-o:.al 
~itrogen, 

o:ga.nic 
(!:",g/: 
as lil 

TOtt: 
nitroqe:'l. 
a!'I'Ut'::onia 
orqanlc 

(rr.g/: 
dS Nl 

0 . 70 
.80 

l.C 
. 60 

1.2 
.70 
. 60 

1.1 
~ . 0 
: .c 

.70 
-~0 

1 . C 
l.l 
1.0 

. 7 

.80 

. 80 
:.o 
1.0 

. 90 

+ 

,..,-.,.r ., 1 QQ 

:.o 
: . 2 
) . 4 
2.5 

. 6~ 

.61 

.sa 

. 67 

54 

i -2 
. 70 

:.o 
: .o 

.50 
1.4 

. lC 
:..1 
) . 0 

. 60 
1.0 
1.0 

. 80 
. 60 
.90 

1.: 
1.2 
:. 4 
2 . 5 

. 70 
: .o 

.9C 

. 70 

Tottl 
pnosphorus 

(n:g/: 
OS 0) 

, 989 

0. 02 
.02 
.02 
.05 
.03 
.03 
.03 
.06 
.OS 
.02 

. 04 

.04 

.02 

.03 

.03 

.02 

. :n 

. 04 

. Ol 

.04 

. 02 

0.04 
.03 
.02 
.04 
.10 
.05 
.03 
. 03 
. 02 
.02 
.02 
.05 
.0~ 
. 05 
. 02 
.04 
. 03 
.03 
.11 
.0.3 
.05 
.o~ 
• 03 

Total 
phosp'toros, 

crt no Suspended 
(rr:;/L sedi!l"..ent 
as >! Crng!J l 

<0.01 4 
.o: 9 

<.0: 9 
. 03 13 
.02 2 

<.01 7 
<.01 4 

.02 16 
<. Dl 7 
<.01 7 

5 
<. 01 1C 
.02 10 
.01 25 
.03 12 
.02 27 

<. 01 9 
. 03 5 
.01 171 
. 02 34 
. 02 21 : 
.03 139 

0.05 21 
.02 9 
.C2 6 
.02 6 
. 06 17 
.OS 10 
.02 7 
. Cl 8 
. 02 6 
. 01 6 
.o: 28 
.o: : s 

<.01 25 
.02 20 
.02 15 
.01 51 
.01 25 

<. 01 49 
.03 135 
.Ol 27 
.02 43 
.02 13 
.02 18 



Table 27. --Results of biweekly field measurements and sample analyses at 
site H3, November 1988-September 1990 

LOCATIO~.--!..a:. 35°27'01", lo~g 76°22'49"; Hyde cour.t.y, or. left. bank cf a9ric~.:.ltural drainaqe 
cana: witnout tide gage; 0.1 rni southwest of u.s. H~qh~ay 264, 5 ~i r.crthwest o: Swanquarter; 
Hydroloqic unit 03020105; USGS dowostr••m order identification number 0208458800. 

DRAINAG£ AREA. --App:oxi~ately :n< •cres (0 . 162 ~1 2 •. 

PERIOD o; R£CORO.-·November 1988 chrough September 1990. 

REMARJ<S. - - mi, r:'lile; rd. 2 , $qu.are zr.He; ft3 /$, c~!.c foot. per .secorr.d; uS/em, :r.!.crosie:n.ens per 
centi~ete~ at 25 degrees Celsius (°C); mg/L, eilliqra~ ~er liter; - -, no data; N, nitroqe~; 
?, phosp~o:us; <, less tha~ . Neqative values i~dicite tidally drive~ flow in an ~pstreaffi 
direction . Rou~dinq ~~y resulc in to~al nitrogen conce~~rations that tre no~ equal to the 
sum concen~ra~ions o! the for~s o: nitrogen. ~ide ga~e instal:ed Augusc 16. :990 . 

Oate 

Nov. 09 
22 

Dec. 06 
20 

Jan. 19 
30 

Feb. :3 
22 
28 

Apr. 11 
2$ 

May 09 
24 

June 06 
21 

July 03 
19 

Aug . 02 
15 
30 

Sept. 15 
28 

Oct . 12 
Nov. 02 

16 
30 

Dec . ll 
Jan. 09 

18 
Feb. 02 

13 
28 

Mar. 15 
31 

Apr. 10 
26 

May 15 
June 01 

14 
27 

July 11 
Aug. 01 

3: 
Sept . 12 

28 

1'ime 

1045 
1005 
1400 
1200 
1030 
1600 
1345 
1230 
:612 
1530 
1800 
: 63C 
o8oc 
1400 
0700 
:400 
::oo 
:030 
C630 
:400 
0800 
:330 

1300 
1300 
1030 
0830 
1130 
ll30 
1530 
0900 
1500 
1230 
1000 
1200 
1000 
1430 
0930 
093C 
:soo 
100 
1300 
:40C 
:445 
0830 
HOC 

Wacer 
level 
(fe et 

above sea 

0. 42 
.65 
.07 
. 20 
. 06 

-.35 
.15 
.40 
.37 
. 79 
.66 
.76 
.40 
.10 
. 44 
. 72 
.90 
. 70 
.80 
.34 
.81 

1.57 

o. 92 
1.36 

. 90 

.33 
1.01 

. 35 
-.03 

.20 

.6$ 

.27 

.29 

. 60 

.so 

.42 

.56 
1. 07 

• 65 
. 67 
.12 
• 90 

1. 05 
1. 06 

.87 

Strea~flo~. Specific 
inscan- co~duc-

~..tnce 

CqS/¢rnl 

oH 
csr.ar.dard 

' lQ f t !;) 

Ter:'lperAture 
of water 

(OC) 

Noyeeber 1988-sep~e-ber J989 

0.50 

.90 

.27 
-.60 

.26 

.28 
-.33 

-0.30 

-.48 
-.03 
-. 092 
-.30 

• 91 
1.3 
.co 
.12 
.90 

. 70 

. 26 

.00 
1.2 

.48 

24, 700 
26,000 
1!,000 
24,000 
13,400 
19,800 
26, 700 

8,220 
2,450 

13, 700 
9,810 

10,300 
10,200 
13,800 
14, 900 
15,900 
16,200 
15,100 
12,300 
16,800 
11,100 

7,840 
12,300 
11,800 
~. :::110 
1,540 
1, 710 
3,~90 
3,480 
5,590 
5,070 
4,280 
1,6<0 
3, 760 
6,300 
8, no 
6,760 
8,830 

13,300 
14,100 
21,200 

9,680 
14,300 
17,200 

55 

7 . ~ 
7. 2 
6 . 9 
7 . 3 
6.7 
6 . 8 
7.5 
6.9 
6.7 
6.9 
6.8 
6.2 
6.8 
9.0 
6.6 
7.4 
6. ? 
6 . 5 
7.1 
7.8 
6.8 
6 . 6 

i . 5 
7 . 3 
7.0 
8.0 
6.5 
7 . 1 
7 . 5 
6.9 
7.7 
8.1 
8 . 4 
7. 0 
6.9 
7.0 
5 . 1 
7.5 
7.1 
9 . 1 
8.8 
7.3 
6.8 
7.2 
6.9 

13.5 
13 . 0 
11.0 

5.0 
8 . 0 

15.0 
11.0 
H.O 
11.0 

6 . 0 
23.0 
19.5 
22.0 
31 . 0 
28.0 
28.5 
26.0 
27.5 
25.0 
28 . 0 
25 . 0 
2:.0 

19.5 
19.0 
19.5 

8.5 
7.5 
8.0 

12.5 
13.5 
13.0 
10.5 
18. 5 
l7 . 0 
14.0 
24.5 
21.0 
2:.; 
28 . 0 
29 . 0 
27.0 
30.0 
28 . 5 
25 . 0 
22 . 0 

Dissolved 
oxygen 
!cg/I l 

6.8 
7. 2 

10.8 
13.0 
1: . 6 
13.6 
12.6 

10.9 
10.2 
$ . 8 
6.0 
2 . 8 
9. 5 
1.1 
8.1 
••• 3.3 
2.3 
8 . 3 
l.<Q 
3.3 

5.9 
5.4 
5.5 
8.9 
6.4 s.o 

12.5 
4.7 
7.3 

11.7 
4.8 
7.1 
8.9 

13.0 
6.1 
6.5 

10. 6 
12.5 
1:.o 
7. ? 
7.0 
3 . 2 
7.1 

Citsolveci 
oxygen 

(percent 
§atnratinnl 

73 
77 
97 

110 
102 
10 
125 

102 
82 
7l 
67 
33 

132 
23 

109 
57 
44 
29 

111 
18 
38 

66 
61 
64 
77 
54 
67 

llS 
45 
70 

lOS 
52 
H 
87 

:59 
70 
15 

140 
170 
1<5 
110 

93 
40 
86 



Tab l e 27. --Results of biwee kly f ield measurements and sample analyses at 
site H3, November 1988-September 1990--Cont inued 

LOCATION .--Lat ~5°?.1'01•, lonq 16°22'49"; Hyde county, on left bank of agricultural dralnage 
cAnal witho~~ tide qaqe; 0.1 mi southwest o! u.s. Hiqh~ay 264, 5 oi northwest of swanquar~er; 
Hydrologic Uni~ 03020105; USGS downstreao order iden~i!ication number 0208~58800. 

DRAINAGE AREA. --Approximately 104 ac=es {0 . 162 mi2). 

? 2RIOD OF RECORD. --Nove~be: 1988 ~hro~gh September 1990 . 

~MARKS.--mi, ~ile; mi2, square mile; :~3 /s, c~bic foo~ per second; ~S/c~. ~icrosie~ens per 
c e nt imete r at 25 degrees Celsius {°C) ; ~g/L, milligram pe r lite r ; -- , no data; N, nitro9er.; 
P, phosphorus; <, les1 than . Neqa:ive values indicate t idally driven flo~ in an upstream 
direc~ion. Round~ng may resul~ i~ total nitrogen concen~rations that are no: equal to ~he 
sum concentrac~ons of the fo~s of n~troqen. Tide gate insta!led August :6. 1990. 

'toea! 
Total Tot•l Total nitrogen, Total 

nitrogen, nitrogen, nitrogen, a~<.:nonia • 7otal phosphor-us, 
Date S02+~03 ammonia orqar:ic organic phosphorus ortho suspended 

{,./L (mg/L (mq/:.. (nq/L (oq/L {,./L sedi:r.etrt 
as N> 43 Nl a;s Nl ,, til lAS pl .u !:l) <rng/1 l 

IS:Wlt:J:i::nRtr: J 2aa-~e.Q~~ckc:e t , !fa~ 
Nov. 09 <O . :o 0.70 0 . 03 <o . o: ~ 

22 <. 10 . 70 . 04 . 02 8 
oe c. 06 . 30 1.1 .03 <.01 8 

20 <. 10 . 80 . 04 .01 5 
J'a n . 19 .79 3.9 .04 .01 3 

30 <.10 .80 .03 <.01 6 
Feb. 13 <.10 .so . 04 <. 01 6 

22 1.4 1.1 .04 . 01 22 
28 .80 . 60 .04 <.01 9 

Apr . 11 0 . 24 0 . 86 1.1 .04 . 02 20 
25 <.10 10 

May 09 .19 .50 .03 <.Cl 11 
24 <.10 . 70 .03 <.01 5 

June 06 <.10 1.0 . 04 .02 9 
21 <. 10 1.1 .03 . 02 4 

July 03 <.10 . 90 .01 . Ol ~5 
19 <. : o 1.0 .03 <. 01 89 

AU<] . 02 <.:c . 80 .03 <.01 70 
15 <.10 1.1 . 03 <.01 39 
30 < . 10 . 90 .03 .02 6 

Sept. 15 <. 10 . 80 . 03 .01 18 
28 . 30 .80 . 02 . 02 56 

Oct . 12 0 . 39 0 . 90 0 . 03 0 . 03 7 
Nov. 02 . 26 .80 .03 . 01 5 

16 <. 10 . 70 . 01 <. 01 6 
30 .20 .80 .02 . 02 2 

Dec. 11 3 . 8 1.!. • OS .02 13 
Jan. 09 2.6 1.2 . 03 . 02 2 

18 . 74 . 70 . 01 . 01 2 
Feb . 02 . 39 1.2 .02 <.01 6 

13 . 11 .70 .03 .02 13 
28 .20 . 70 .03 . 02 9 

r.!a r . 15 <.10 1.0 .01 . 01 29 
31 - . 0 1.5 . 0~ . 01 14 

Apr. 10 . 20 1.0 . 03 <. 01 44 
26 <. 10 1.4 .06 . 04 9 

May 15 <. 10 .80 .02 . 02 6 
J'une 01 .40 0.10 0.80 .90 .03 <.01 3 

H . 20 . 04 1.1 1.1 .OS <.01 6 
27 5.0 . 03 .77 .80 . 01 <.01 9 

July 11 <.10 .02 1 < 1.4 . 04 . 02 32 
Auq . 01 <. 10 . 03 • 67 . 70 .02 <. 01 17 

31 <.:o .17 .13 . 90 .03 <.01 13 
sept . 12 <.:o .02 .88 . 90 . 04 .02 8 

28 <. 10 .03 . 67 . 70 . 06 .03 9 

56 



Ta ble 2 8 .--Resul t s of b i weekly f i e l d mea s uremen t s and sample analyses at 
site Bl , December 1 988 - Sep tember 1 990 

LOCATIOS . --Lat 35°18' 41•, long 76°43'28"; Beaufort Cou~ty, o~ r ight bank of agrtcu~tu ral 
drainage canal ahout 100 !t downst:ean from flashboard riser; 0 . 2 ~i north of State Road 33, 
5 Mi east of Aurora; Hydrologic Uni~ 03020104 ; uses CownstreaM order iden~ification nu~ber 
0208455130 . 

DRAINAGE k~~A .- -Approximately 93 •ere$ {0 . 1~5 mi2 ) . 

PERIOD OF RECCRO. --December 1988 ~hrough Septc~er 1990. 

REMARKS . --ft, foot; m1 , mile; oi 2, $QUare ~ile; ft 3/s, c~bic !oot per second; pS/cn, 
microsienens per ccntir.;etor at 25 deqrees Celsius (°C); m;/L, milligram pe r lite r; . no 
data; N, nitrogen; P. phosphorus ; <, less than . Rounding May re sul~ in t ot a l nit r ogen 
concen~r~tio~s that are r.o~ •~al to the sum co~cen~=~~ions of t he forms cf nit r c;en . 

Wa t.er 
l eve l Stree:rtflow, Spe ci f ic Dissolved 
(fe e t in sea~- conduc- pH 'r'empcratur• Vi.uolved oxyqen 

Date Time above ••• ta:1eous tance Cstanciard of .,.a.ter oxyqen (pereen~ 
J coyel) <tr 3 /a) fp$ /s:-ml Jl1 1t !d (OCJ Crrp /I l satn ra t 1 opl 

c:e~"'J!z...- "\ 9:88-S:!::Qt ~II:b:~,. 1~89: 

Dec . 06 1000 1.13 0 . 0 
.Jan . 18 1045 2. 35 . 09 6 263 6.5 6. 0 9.8 78 

30 1230 2.28 . OlS 312 6.7 13.0 8 . 9 85 
Fe b . : 4 11!.5 .007 
¥.a r . 01 1145 2. 77 . 92 268 7.0 10. 0 10 . 6 93 
Apr . 12 1100 2 . 87 1. 70 158 6 . 0 9. 5 10 . 0 87 

26 0900 2 . 41 3 35 7 . 4 18 . 0 5 . 0 53 
Kay 10 1500 2 . 82 1. 50 126 E.4 : 5.5 6 . 8 69 

23 1600 2 . 38 268 7 . 0 21.5 5.0 57 
June 07 1500 2 . 05 . 000 

20 1700 1 . 99 • 000 
July 04 ~ 300 2 . 1< .coo 

20 1845 2 . 38 .003 204 6 . 8 26 . 0 5 . 4 67 
Aug . 03 : 400 2 . 08 . 000 

15 1700 2 . ~4 .02 21.0 6 . 3 23 . 5 6 . 3 75 
29 1630 2 . 08 . 000 

sept . 15 : soc 1. 97 .000 
29 1~00 2 . 52 . 34 184 6 . 3 20 . 0 5.8 64 

Oct . 13 09:5 2 . 35 0.002 222 : s . 0 
Nov . 03 1500 2 . 80 1.7 : 92 6.2 17. 5 6 .: 64 

17 113 0 2 . 90 . 009 225 7 .: :o.o 4.6 
29 :soo 2 . 90 . 007 251 6 . 8 1.2 . 5 <.7 44 

Dec . 12 1400 2 . 74 .so 174 E. l 9. 5 8 . 0 70 
.Ja n . 10 : coo 2 . 62 .ss 179 6 . 6 8.0 9.0 76 

19 : 030 2 . 36 .003 22 6 7 . 2 11.0 7.0 62 
Feb . 01 : 200 2. 58 . 38 161 7 . : 14 . 5 11.8 i l S 

14 1: oo 2 . 36 . 007 229 '1 . : :2 . 5 7 . 6 71 
~ar . 01 12.(j5 2 . 86 . 058 218 7 . 5 12 . 0 12. 9 1 : 7 

!4 1200 2 . 80 . 013 204 8 . 7 21.5 10. 0 113 
Apr . 01 1400 3 . 22 : . 60 405 6 . 0 :5 . 5 6 . 5 65 

ll 1345 2 . 89 . 15 183 7 . 0 20 . 0 7. 3 81 
27 1230 2. 68 .oc 218 7 . 5 21.5 4. 9 56 

~ay 16 0830 2. 83 .o: s 207 7 . 4 19. 0 5 . 8 62 
June 01 1545 2 . 84 .026 22 4 6. 8 23 . 5 6 . 3 74 

15 103(1 2 . 5: . 000 
28 1230 2 . 68 

July 12 0730 2 . 2: 
Aug . 02 1530 2 . 21 . 000 

17 1200 2 . 2: .coo 
Sept . 12 1900 2 . 94 .2 3 213 7,0 26 . 0 l.~ 17 

28 : 100 2 . 21 . 000 

57 



Table 28 . --Results of biweekly field measurements and sample analyses at 
site 81, December 1988- September 1990--Continued 

LOCATlON. - -Lat 3$6 18'~1·, lonq 76°~j'28" ; Beaufort co~nty, on right bank of aqricul~ural 
dcainage canal abou~ 100 ft downstrea~ !com flAsh~oard riser; 0.2 ni north o! Sta~e 
~oad 33, 5 mi east of Aurora; Hycirolo91e Unit 03020104; USGS down$tream oroe: 
identif~caticn nurr»er 0209455130. 

DRAINAGE A~~.--Approxirnately 93 acres (0.145 o1 2). 

PERIOD OF RECO~O.--December 1998 thro~Qh Sep;enber 1990. 

REMARKS.--ft, foot; oi, mile; ~12, ·~~are ~ile; ft3/$, c~bic foot per second; ~S/c~, 
m.icrosierner.s per ce!"'t.imeter .u. 25 <ieqrees Celsha (°C); "'q/"w, milligra.r.~ per :i:er; 
no datA; N, nitroqen; P, phospho:-us; <, less that~. Rouncii:'lq rr.ay result i:'l. tOtAl 
nitroqon conce~trations that are not equal to the sum eonee~trat1ons of the fcrrr-s of 
nitroqon. 

Total 
Tote.: 'l'ot.a l Tot a: nitrogen, Tot a: 

nitro.ge:"', nitrogen, nitrcqen, a:r.::~onia - Tot-al phosphor-..:s, 
Date N02 •N03 a.rr~-noni.t orqar.ic orqa.nie phosphorus ortho s~spended 

t:r:g/L tm.g/t. (r.l9/L (tr.q/L (r--t;/L (r:~;/t.. se<iittent 
as Nl as Nl as l)l as Nl as ::q as pl hell\ 

1:2"'"'f::::::i:C ..... · aaa-Sf!gtf!rr::be .. , 3;Jl: S! 

Dec. 0~ 
.Jan . 18 2 .4 0 . 70 3 . 06 0.0~ 11 

30 .20 .60 . 06 .03 7 
Feb . :4 
~ar. 01 4.5 1.1 .05 .02 9 
Apr . 12 4.0 1.1 .03 .Cl. 13 

26 .11 . 70 .25 . 16 :7 
r-!ay 10 2.7 1.5 .:6 .07 387 

23 .16 2.1 .:a -~3 77 
.J\.lne 07 

20 
July 04 

20 1.5 .90 . 06 .03 10 
Aug. 03 

15 1.4o . 70 .06 .04 
29 

sept. . 15 
29 1.2 .so • 07 .06 

Oct. . 13 0 .8 4 0.80 0.06 0 . 09 15 
Nov. 03 3.2 1.1 . 05 .04 22 

17 <. : o .90 . 05 .04 8 
29 <.10 .so . 07 .05 15 

Dec . 12 4o.: .70 .04 .cs 9 
Jan . 10 4.0 l.O .03 .C2 6 

19 .:7 1.7 .03 . C3 6 
Feb. 01 2 . 3 1.0 .04 . C3 25 

14 <.:o .so . 04 . 03 4 
!o'lar. 01 1.0 .30 . 02 . 02 4 

14 .20 <. 20 . 05 . CJ :98 
Apr. 01 2.S .70 . 08 .04 25 

11 .90 . 60 .03 . OS 98 
27 <.:o 1.2 . 07 .03 11 

MAy 16 1.6 .70 . 05 .04 15 
J'une 01 2.2 0 . 10 0.60 . 70 .05 .04 26 

15 
28 

July :2 
Aug . 02 

17 
S·ept. 12 < . 10 .21 1.9 2.1 .18 .08 19 

28 

58 



Tabl e 29 . - - Results or bi week l y Eield measurements and sample analyses at 
site BlA, January 1989- Sept ember 1990 

LOCA~!O~.--tac 35~ L8' ~~w. lo~g ~6°~3'35 "; ae-~fo~~ Cou~cy, o~ lef~ ~a~~ o: a9ricui~~r•l 
dra ir.age c ar:.al abo-.:-; 75 ::: -..pstream of t:1.sh:Ooard r ::.ser; 0 . 2 eti =-.cnh o: St.a t.e Road 
33, S ~i e ast of A~roro; ~ydro:og!c Unit C3C20:~~; USGS do~nst reao order 
icient ~ fica::icn nu~er 02D8 ~ 55130 . 

CRA!NAG£ AR£A . - -Approxinately 93 acre s (0 .: 45 ni 2). 

!?£R:co OF RE:;o~o. - -Jar.<.:at'y :. 989 throt:.gh Sep:.er:'l.be:r 1990. 

REXA.RKS . - - ft, !oo::; r..i, ::ile; :r.i 2 , square :':'l.i:e; :;5/c:"!, mi.c rosiener.:s per ce:1.timcter at 
25 degrees Celsi~s (°Ct; no c a ta . 

Date 

J"a rt . 18 
30 

t-::ar . n 
Ap=. 12 

2 6 
May 10 

23 
.;t;lV 20 
AJ,;,q: 03 

15 
se;.t. 15 

29 

Oct . 13 
~ov . C3 

17 
29 

:>ec . 12 
Jan . 10 

19 
reb. 01 

14 
Mar . 01 

H 
AP= · 01 

ll 
21 

May 16 
:une 01 

28 
Aug . 02 
Sept . 12 

:c<s 
1230 
::0145 
1100 
0900 
1500 
1600 
18~5 
1400 
1700 
1500 
1400 

C915 
:soc 
: 130 
: soc 
: 400 
1000 
103C 
1200 
1: oo 
1245 
1200 
1400 
: 345 
1230 
0830 
1545 
1230 
: s 3c 
:90C 

-...\a;er 
:•vel 

(feet bbove 
sea Jey<:J > 

2 . 28 
2 . 16 
2 . 80 
2 . 95 
2 . 31 
2 .90 
2 . 38 
2.39 
2 . 26 
2 . 45 
2 . 29 
2 . 56 

2 .38 
2 . 95 
2 . 90 
2 . 90 
2 . 82 
2. 66 
2 . 36 
2 . 62 
2 .38 
2 . 85 
2 . 18 
3.26 
2 . 89 
2 . 66 
2 . 80 
1. 99 
2 . 68 
l. 50 
2 . 9C 

59 

spec~ fie 
cor.ductanee 

('1$/cgl 

268 
:65 
325 
:15 
216 
205 

200 
.;55 
l9S 

0 

212 

23l 
250 
:14 
:52 
2:.1 
160 
::.as 
180 
158 
4C3 
:a:; 
259 
189 
199 
33 5 

210 

Te:l'\pe rat.ure 
o f "'a:.er 

(Or> 

lC . 0 
9.5 

18 
16 
22 
26.0 

23 . S 
24 . 5 
20 . 0 

: 6 . c 

10 . 13 
12 . 0 

9 . 0 
s .c 

:o.s 
~ 9.C 
:2.5 
:2 . 0 
25.C 
:5 . 5 
20 . 0 
20 . 5 
20.0 
23.0 
23 . 5 

25 . 5 



Table 30 . - - Result s ot biweekly f i eld measurements and s ample analyses at 
s ite B2, November 1988-September 1990 

~ATIOS. --~c 35° : 7'2C•, Lo~q 7'0 4:'45•; Beaufort Cc~c~y. o~ ~:qht ba~ c Q! aq:!~~:~~rat 
drair:aqe ear:Al wichout C:asr::OOard r!aer:; 0 . 2 ::"..1 so:.:.:.r: e! State Road Jj, 5 _, east of A·.Jrora; 
Hydro:oq:e C~1c 03020104; 3SGS dow~atrea~ order 1de~:.:f~ca~!en nu~~r ~208455143 . 

DRAINAGE AREA . --Ap~:ox1~ate!y ~1 acres (0.014 w! 2). 

P£RIOr> OF R.£COR:: . --Novetr.ber 1988 thtO'J9h Septe~r l9j0 . 

R£MARJ<.s .-- :r.i. tr.Ue; ~1 2 , square tn~le; !t3ts. cubic !cot per second; pS/e:r, tl'.~eroaierrens p•r 
centiti'Ater at 25 Oeqree$ Cel•ius (°C) ; m9/L, milligram per liter; --, no data; N, r.itroqen : 
P, pho sphorus; <, less t har-.. Neqative values indicate :. :.da Lly driven !low 1:'1 an upstream 
clirection. Ro~.;:~di n9 rnay result in total nitrogen c~ncent.:-a.tions that are not eq ... al to the 
au~ concentra~icns of the for~• ot n1troQen. 

Date 

Nov. 

Dec. 

Jan. 

Fob . 
Mar . 
Apr . 

May 

June 

July 

Auq. 

C9 
2: 
06 
20 
03 
18 
30 
l4 
Ol 
12 
26 
10 
23 
07 
20 
04 
20 
C3 
15 
29 

Sept. l~ 
29 

Oct. 13 
Nov. 03 .7 

30 
Doc . 12 
Jan . 10 

19 
Feb . 01 

14 
Mar. 01 

14 
Apr . 01 

ll 
27 

May :s 
31 

.June :.> 
28 

July 12 
A~q . 02 

11 
3C 

Sept. 12 
28 

:~20 
1322 
0830 
1545 
1~15 
:ooc 
:14S 
1030 
1023 
0 930 
1200 
0900 
1230 
1200 
1430 
1030 
15CO 
113D 
: 33C 
: 40C 
!63C 
: 20C 

~:::~o 
lC:JO 
1COO 
1400 
llCO 
1430 
0900 
1500 
1315 
: 130 
:soc 
: 130 
:too 
:o3c 
~ 63C 
!SOC 
: 30C 
C945 
C8<5 
1200 
lC33 
153~ 
163C 
08(S 

Wa~er 

l e ve: 
(!"eet 

a...oove s ea 
] eve l) 

0.81 
. 79 

1.29 
1.20 
1.47 
: . 46 
1 . 32 
1.22 
1. 59 
2 . 07 
1. 29 
1 . 61 
1 . 23 
l.O 
1.32 
1.15 
l. 33 
1. 01 
1. 38 

. 97 
:.22 
~.31 

1. : 1 
1.60 
1.28 
1.25 
1.60 
1.56 
1.36 
1.44 
1. 30 
1. 30 
1. 30 
l. 90 
l. 45 
1.15 
1. 26 
l . 46 
:.18 
: . 1C 

. 95 
1.14 
L:< 
! .30 
: . 42 
1.04 

St~ei.l!'.!lo.- , 
:nstar.
tal':.ec~• 
f ,. .. , , , , 

O.OQ 
.c: 

. 92 

. 063 
1.2 
- . 021 

. H 

. oo: 

.19 

.oo 

.co 

. c: 

-~.u 
.Cl2 
. 0~6 
.79 
. 63 

.39 

. 018 

. 078 

. 020 

. 40 

.:6 

. cos 
• C33 
.060 

- .007 
.00 
.oc 
-~C 
.:o 
.45 
.50 
.cc 

Speci fie 
eond.uc

tar:.ce 
L ;$/s-) 

400 
675 
298 
332 
505 
452 
283 
159 
398 
160 
543 

~99 
215 
259 

223 

3,110 
254 

319 
234 
310 
301 
206 
211 
211 
296 
329 
297 
310 
413 
228 
828 

2, 930 
306 

4.900 

11' 100 
4,UO 

318 
236 

60 

pB 
($ta.:;.c.a.=c. 

·-~ - sl 

6. 9 
7. 0 
7 . ::1 
6 . 2 
6 . 5 
6 . 7 
7 . 7 
6 . 1 
6. 8 
6. 8 
6. 8 

6. 9 
6. 7 
6. 4 

6. 2 

6. ~ 
6.5 

6 . 8 
7 . 6 
7 . 4 
6. 8 
6 . 8 
1 . 1 
7 . 8 
7. 9 
1 . 5 
a. 6 
6. 3 
7 . 1 
i. 3 
7 . J 
7 . 1 
7 . 6 

1 . 3 
7.:! 

1 . 2 

:e~perat~re 

of water 
t•)) 

4 . 0 
6 . 5 
7.0 
6. 0 

12 . 0 
12.0 

8 . 0 
7. 0 

21.0 
17.0 
22 . 5 

25.0 
22 . 0 
26.5 

24 . 5 

23.5 
20.5 

l1.0 
:6.c 
9 . 5 

10 . 0 
8 . 5 

11.0 
ll.S 
18. 0 
18. 5 
12 . 0 
26 . 0 
14.5 
17 . 0 
22 . 5 
22 . 5 
20 . S 
23 . 3 

26 . 5 
24.5 
27.C 
26.5 

O!saol \•eel 
oxyc;er. 
·•-al•; 

9.2 
:t.o 
8.3 

1C.8 
12. 6 

6.9 
10.2 

9.8 
3.8 
5 . 7 
4 . 8 

4. 9 
3. 9 
s.c 
6.3 

6.2 
6.5 

•.3 
5.8 
4.6 
8.5 
7.9 
9.8 
4.5 
2 . 3 
4.8 
3.4 
5. 8 
6.5 
5.2 
2 . 6 
4. 1 
6.5 
8.5 

5.4 
2.4 
3.• 
6.9 

:a &$01 ve:i 
oxyge:'l 
(;:>erce!"'~ 

su·1 ... i ,.' If"'' 

70 
88 
69 
86 

1:.8 
63 
86 
80 
43 
60 
56 

59 
45 
63 

76 

74 
12 

75 
5~ 
40 
73 
68 
90 
41 

129 
157 
122 
194 

64 
54 
3C 
54 
72 

102 

70 
29 
n 
86 



Table 30. --Results of biweekly field measurements and sample analyses at 
site 82, November 1988-September 1990--Continued 

LOCA7t0N . --tat. 35°11' 20", long 76°41 • 45"'; Beaufo::. Ccu:ny, on right bank of aqricult.ura.l 
drainage ca!"lel whhOi.lt. flashboarci rise::; 0.2 mi s ou:.h of State Read 33 , 5 n1 east of Aurora; 
Hydroloqic ~nit 0302010~; USGS downstrea~ order identification number 0208<551(3 . 

DRAJN.~GE .~RE.~. --Ai)proximately 47 ac:-es (0 . 074 mi 2 ) . 

PERIOD 0:' RECORD. --?;cver.-.h9r 1988 :.h::ot:qh Sept.ember :.990 . 

RE~~s.--~i. nile; ~1 2 , squa::e mile; r~ 3 /s, cubic foot pee second; pS/c~. microsiemen$ per 
c e ntirr.eter at 25 <ie-g:ees Celsius (°C): rr.g/L, milliqra.r., per liter; -- , :"to data; N, nit.roqen; 
P, p~osp~or~s; <, less than. Negat~ve values :~dicate tidally driven flo~ in an ups~ream 
direc~io~. Ro~nd1ng may resu lt in total nit~ogen conccn~rat 1ons ~hat a=e ~ot equal ~o the 
sum ccnce:'ltrat!.on$ of the :orrr.s of r:i;:rcgen . 

TotAl 
Total Total 'ro:.al nitrogen. Total 

r:itro9er., ':"lit~ogen, nit~ogen, al':'lft';o:-tia. • Total ~hospho~us, 

Date ~Oz-~03 ammcr:ia organic o~gan!.c phosphorus ortho St:.spended 
(h_,g/L (rng/L (:nq/L (:nq/L (rr.g/1 <•.giL sediment 

0< 'N> .-n Nl as Nl d$ }!) as ., .. 0) <rng/t l 

btW:l~Qb~'" l228-~S.Hltf:l~tt l282 

Nev . 09 
21 

Dec. 06 3. S 0 . 10 0.05 0 . 04 9 
20 < .10 . 80 . 04 . 02 5 

Jan. 03 3.4 .90 . 06 .03 19 
18 ~ . 5 -- . 10 . 06 . 02 12 
30 1.8 . 10 .02 <.01 1 

Feb. 14 .12 . 60 . 05 <.01 2 
Mar . 01 8.1 : . 1 .06 .03 8 
Apr. : 2 4.2 1.8 . 01 .03 10 

26 <.10 : . 2 . 11 .06 13 
May :o 1.1 4. 1 . 63 .46 146 

23 . 17 . 40 . 11 . 13 46 
June 01 

20 .35 1.3 .16 . : 4 161 
July 04 <.:0 1.1 . 14 .11 1 

20 :;. :. . 90 . 08 . 01 20 
Aug . OJ 

15 3 . 7 . 70 .ll . 01 0 
29 

Sept. 15 .:8 2.4 . 31 .18 41 
29 3.3 1.: . 05 . 07 126 

Oct. . 13 <o.:o 0 . 60 0 . 09 0 . 08 5 
Nov . 03 2. 8 1.0 . 12 . 10 18 

11 <. 10 . 60 .06 .05 11 
30 <. :.o .60 .09 . 04 3 

Dec. 12 4.1 . 60 .09 .06 16 
Jan. 10 3.1 1.1 .05 .04 2 

19 .)4 .40 .04 .04 4 
Feb . 01 .10 .80 . 07 .05 12 

14 <.10 :.0 . 06 .04 4 
~ar. 01 .30 . 60 .03 . 03 9 

14 < . 10 <. 20 .19 .16 36 
Apr . 01 5 . 3 :.5 . 09 . o~ 15 

11 .40 :. 1 .18 .16 44 
27 <.10 2.9 . 38 .23 55 

May 15 < . 10 1.0 .18 .13 36 
31 5.7 0 . 06 0.14 .80 . 06 . 04 16 

June 15 <.10 .37 4 . 5 4 .9 . 40 . :7 17 
28 

July 12 
Aug . 02 . 10 . 92 2 . 0 2 . 9 . 32 . :2 39 

:1 <.10 . 11 1.6 : . 7 . 57 . 35 11 
30 < . 10 . 10 1.0 1.1 . 32 . 27 43 

Sept. . :2 1 . 1 .03 . 04 .07 . 09 . 06 11 
28 

61 



Table 31 . --Results of biweekly field measurements and sample analyses at 
site B3, November 1988-September 1990 

LOCATIO~ .--lat 35ql7'10"', lcr.g 16°4:'50"; Beat:fon Cc1;n~y, ~n left ban.:<. of agricultural 
drair.age cana: wi~hcut !las~boa ~d r~ser; 0 . 2 mi $0Utn of State Road 33, 5 ~i east of Aurora; 
Hydrologic Un :~ 03020104; US~S downstream order 1cie~tif1cat1on number 0208 ~55141 . 

'RAINAGE AREA . --Approx imately 68 ac=-es (0.107 mi 2) . 

?ERIOD OF RECORD. --November 1988 thro~gh Sep!~nber :99C. 

REMARKS.--ni, ffi:le; ml
2, square mile; t~ 3 ts, cub:c foot per second; US/ern, ~icros:emens pe r 

centi~ter at 2$ degrees Celsius (°C); mg/L, m: ll:qra~ per liter; --, no ciata; N, nitrogen; 
P, phcsp!'lor·.Js; <, less chan . ~ega!.ive values indic!.te ti<ially driven flow in a.n upstream 
d1r6ct1o~. R¢U~d1nq may =esu~t in total nitrogen cor.cer.~r~~iOn$ ~ha~ are not equal to the 
$Un concentration$ of the fcr~s of r.itrogen . 

·~ater 

level St:-ean!:ow, Speci:!.c Dissolve<! 
<feet ins~an- conduc ... pH 'temperature Dissolved oxygen 

Date 'Ume ab::we ••• taneo~.:s t.ance (stanciarC of wai:.er oxygen (percent 
' 3l:t\ lu:it!;ml 1m· t u (0~) !rns !• 1 satJi'""a- igol 

~Q~tcb:tr JQ88 -S:e~reo~-.i:,.. ~~a~ 

Nov. 09 14CO 0 . 99 14,900 6 . 7 13. 0 : . 3 13 
21 1335 . 25 16, 900 7 . 0 13 . 5 ! . 9 20 

e-ec . 06 09:5 . 39 1,100 6.6 4. 0 10. 0 7 6 
Jar . . o; 1.030 . 50 1, 510 7 .0 7 .5 10.6 89 

:s :o:ts .49 815 6.4 5 . 0 13 . ~ 104 
30 1200 . 41 l, 240 7.: 14 . 0 1~ . 1 148 

Feb . :4 :100 .34 1,530 7 . 0 1 2. 0 7 . 9 73 
t<!.ar . 01 0940 1. 02 462 7 . 9 7 . 0 10. 6 87 
Apr. 12 :020 1 . 36 180 5 . 8 8.0 10. 4 87 

26 :100 . 79 0 . 22 430 7 .6 20 . 0 4. 5 50 
t-:ay 10 :100 .85 . 32 230 7.: 17 . 0 7 . 3 76 

23 1330 . 79 .:7 540 7 . C 26 . 0 3 . 7 46 
June 07 :ooo . 46 .en l, 960 6.8 23 .5 3 . 2 38 

20 1600 . 76 .052 630 "1 . 5 27.0 2 .6 33 
July 04 C90C .75 .C58 55C 7.: 24 . 0 4 . 3 51 

20 :630 . 98 .C57 387 7 .0 29.0 5 . 2 68 
Aug . 03 :ooo . 89 5 , 04C 1 . '2 25 . 0 2 . 9 36 

:s :315 1. 30 . C44 407 6 . 6 '24.0 5.6 67 
29 :soc 1.00 .046 5,160 ?.: '26.5 6 . 2 79 

Se pt . :s : 130 .96 •.OC2 7,000 6 . i 25 . 0 4.9 60 
29 : coo :. 35 428 6 . 4 11 . 0 6.1 63 

Oct . 13 1200 0 . 90 C. 008 502 15.0 4. 7 46 
Nev. 03 1:oo 1.00 .08 274 7.: 16. 0 7 . 8 79 

17 0830 . 64 439 8 . 0 7 . 5 6.3 52 
29 1600 . 80 -. :)S 396 7. 8 12 . 0 : 3 . 4 124 

Dec. 12 0930 1.19 254 7. 3 9.5 8 .6 H 
Jan. 10 1330 . 88 . 044 250 7 . 2 11.0 9 . 7 89 

19 0800 . 59 . Oi6 308 6 . ) ll . $ 4.0 36 
Feb. o: 1630 . 68 . 09 316 8 . 0 18 . 5 1.2.2 130 

l4 1400 .56 .028 317 8 . 3 16.0 :2. 5 126 
Mar . o: 1030 . 92 .053 403 7 . 2 10.0 7 . 5 66 

~· 1630 . 57 . 21 310 7 . 3 25 . 0 
Apr . 01 1230 1. 62 ... . 83 445 6.6 15 . 0 7 . 2 72 

11 1230 .72 303 7.3 19.0 6 .9 75 
27 1130 . 45 . CBS 451 7 .6 26 . 5 4 . 0 50 

May 16 1000 . 66 . C14 292 7 . 2 20 . 0 2 . 9 31 
31 1630 1. 32 . :4 348 7. 2 21.5 6.8 77 

Jur.e 15 :zoo 1. :4 . ~3 7, 920 6.8 22.5 1.8 21 
28 : 030 .94 6,990 6.9 24 . 0 2.3 28 

Jllly : 2 :lOC .22 . 0:9 9,300 7 .3 22 . 0 4 . :1 5·1 
Auq. C2 : 30C 1. 22 :1,900 7 . 0 25.5 2 . 5 32 

: 7 C93C .eo . C:i 7,280 1 . 2 25 . 0 1.5 19 
31 : 90C !.53 . 008 : 7,200 6 . 8 27 . 0 1.2 16 

Sept. :2 1145 :. 36 . 042 376 1.2 25 . 5 8.3 101 
28 0930 .84 . 0:9 8, 390 7 . 8 17 . 0 : o.3 109 

62 



Table 31 . --Resul ts of biwee kly f ield measurements and s awple analyses at 
site 83, November 1 988-Se ptember 1990--Cont inued 

LOCATION. --:.at 35°11 1 10", long 7Ei 0 H' 50"; Beaufo:--t. Co:Jnt.y, on leh ban)!: o! aq::-:.c·.Jltural 
drainage cana~ without flashboarC riser; 0.2 mi south c: State Road 33, 5 mi eas~ c: 
A~rora; ~yQro:ogic Unit 03020:04; USGS downstreao o!'de r ider.tificat~on ~u~~e r 
02084551H . 

ORAI~AG~ ~~.--Apprcxioately 68 acr es (0.1D7 oi 2). 

PERIOO OF RECOR~ . --Nove~er : 988 cnro~gh Septe~ber 1990. 

2 3 REMARKS. - -mi, mile; ~1 , square r:~ile; ft. /s, C'Jbic foo~; per second; •JS/c~ .• ~icrosie!l".ens 
per cem.::.oete:- a t 25 degrees Ce lsius (°C} ; rng/L, re.!lEgra~ pe r liter; - - , r,o data; N, 
nitrogen; P, phosphorus; <, less than. Ne9ative values indicate tidally driver. flow in 
an upstrear:'l direction. Rounding rr.a.y result in to~a.l ~i~:-ogen concentrations tl:a~ are 
no~ equa: ~o ~he su~ concen~r=~~ons o! the forms of ni~roqen. 

t>a~e 

Nov . 

Oec . 
Jan . 

Feb. 
Mar. 
Apr . 

May 

June 

July 

09 
2l 
06 
03 
18 
30 
14 
o: 
12 
26 
10 
23 
07 
2C 
04 
20 
03 
15 
29 

Sept . 15 
29 

Oct. 13 
Nov. 03 

17 
29 

Dec . 12 
Jan. 10 

:9 
Feb . Cl 

:4 
"Mar . Cl 

l4 
Apr . 01 

May 

Jur:e 

July 
Auq. 

a 
27 
:6 
31 
:5 
28 
12 
02 
17 
31 

sep< . 12 
28 

'l'ot.a~ 
ni~rc;en, 

N02.,.N03 
(mg/L 
as Vl 

<::1.10 
<.10 
6.2 
4 . 2 
5 . 4 
2 . 8 
.5~ 

7.0 
3.5 
.35 

1.3 
<.:o 
<.10 
<. 10 
<. ::l 
1.4 
<.l.O 
:.3 
<. : o 
<.:o 
1.3 

<o.:.o 
2.8 

.26 
<.:o 
2 . 8 
2.4 

.45 

.27 
.36 
.70 

<. :o 
5.9 

.30 
<. :o 
<. :o 
4.2 
<. ~0 
<. :o 
<.10 
<.10 
<.10 
<.10 
1.7 
<.10 

f'o~al 
nitrogen, 
amt:~onia. 
(~;;/L 

as '{) 

0 . 05 
. 63 
. 67 
. 75 
. 41 
.55 
. 23 
. 05 
.23 

Total 
nitro.gen; 
otqanic 

(r.lg/L 
as X\ 

0 . ?5 
1.1 
:. 3 
3.3 
1.5 
1.5 

.87 

. 75 
: . 4 

Tot a:. 
nitrogen, 
a!!lt:lonia ..

or<;an:.c 

63 

{mg/~ 
as Nl 

:.o 
:. 6 
: . 5 

.70 
:.3 

. 60 
• 6C 

1.0 
. 60 

:.o 
1.1 

.40 
2 . 4 
1.5 
1.6 
1.5 
1.5 
1.1 
2 . 0 
2.2 
2.0 

c. 70 
:.o 

. 60 

. 60 

.so 

.60 

.~c 

. 70 
: . 3 

.40 
<.2C 
1.6 
2 . 1 
l.7 

. 90 

.8c 
1.7 
2.0 
3.7 
1 . 9 
2.1 
!..1 

. 80 
1.6 

To-:al 
phosphorus 

(mg/L 
.,, 0} 

C. 15 
.:7 
. 04 
.08 
.06 
.03 
.04 
- ~6· 
.13 
.11 
.17 
.07 
.33 
.21 
.13 
.25 
.18 
.09 
.14 
.17 
.OS 

0.08 

.05 

.10 

.OS 

.OS 

.06 

. 05 

. 04 

. 03 

.09 

.08 

.42 

. 28 

. 18 

.08 

.19 

.24 

.~2 

. 12 

. 24 

.10 

. 07 

.07 

~eta.! 
phospho!'"U$, 

ortho 
(rr.g/L 

.:!5 ';)) 

0.05 
.09 
.02 
.02 
.03 
.~1 
.01 
. 02 
.02 
.03 
.10 
.OS 
. 26 
. 1< 
.04 
.10 
.09 
.03 
.06 
.08 
.06 

0.06 
.!.0 
. 05 
.05 
.06 
.C2 
. 06 
.03 
. 03 
.02 
.07 
.03 

<.lC 
.16 
.14 
.04 
.10 
.15 
.26 
. 04 
.1:? 
.06 
. 06 
.05 

su.s~nded: 
.sediment 
r- ;r > 

7 
6 
6 
8 
6 
3 
4 

24 
9 

24 
48 
25 
55 
45 
25 
20 
25 
47 

27 
:6 

25 
17 
10 

5 
6 

4 
123 

5 
11 
22 

7 
188 

" 13 
31 
16 
28 
'9 
23 
14 
12 
36 
13 



Table 32 .--Results of biweekly f ield measurements and sample analyses at 
site Cl, April 1989-September 1990 

LOCATION. - -Lat 35°17'13•, long 76°41'13"; Seaufort County, on right bank of campbell 
Cree~. ~hich receives inflow from sites B2 and B3; on State Road 33, 5 mi east of 
Auror a; hydrologic Unit 0302Dl0~; USGS downstrea~ order identification n~~= 
0208455145. 

DRAINAGE ARZA.--Appro~i~tely 5,120 ACres (8 mi2). 

PER!Oj 0~ RECORO.--April 1989 tht¢Ugh September 1990. 

~,s. --~. ~le; o1 2 • square ~ile; ppt, parts per thousand; oc, degrees Celsi~s; 
og/L, rnil:igrao per liter; --, no data; N, nitrogen; P, phosphorus; <, less tnan. 
Negative values indicate tidally driven !low in an upstrea~ direction . Rounding 
may res•Jlt in total nitro<;en ccr.centrat1ons that are :'lOt equal to t.he S'.lf'l'l 
concentrations of the forffis of n~troqeo . 

Date 

Apr. 12 
2 6 

May 10 
23 

June 07 
20 

July 04 
20 

Au9. 03 
15 
29 

Sept . 15 
29 

Oet . 13 
Nov. 03 

17 
30 

Dec. 12 
Jan. : o 

19 
Feb. 01 

14 
Mar. 01 

15 
Apr . 01 

ll 
27 

May 15 
31 

June lS 
28 

July 12 
Aug . 02 

17 
30 

sep~ . 12 
27 

Ti:ne 

0730 
1300 
1300 
1030 
1300 
1300 
1l30 
1330 
1230 
1500 
1300 
1530 
1300 

1300 
0830 
:soo 
: soo 
1230 
1530 
1000 
1<00 
1230 
1200 
1130 
1030 
0930 
0900 
1430 
1330 
1400 
0830 
0900 
1430 
1100 
1330 
1600 
1400 

Water 
level 
(feet 

above sea 
leye· l 

0.15 
. 96 
. 44 
. 75 
.16 
.68 
.eo 
.14 
. 81 

1.47 
• 97 

1.13 
1.35 

0.96 
.94 
. 96 
. 50 

1.13 
. 30 
.50 
.30 

0 
. 98 
.51 

1. 42 
.11 
.48 
.85 

1. 38 
1.10 

. 94 
- . 29 
1.26 

. 88 
1.16 
1.22 

. 67 

sa:in
i<y 

rppr > 

3.2 
3.2 
1.5 
2 . 0 
5.4 
5.7 
4.1 
3.4 
6.2 
4.9 
6.9 
9.3 
2.5 

5.3 
1.4 
6. 8 
6.3 
4.0 
5.2 
4:0 
4.0 
5.: 
2.9 
4 . 4 
4.4 
1.3 
3.8 
3.: 
3 . 8 
6 . 3 
5 . 4 
7 . 0 
e.s 
7.8 
8.·3 
6.2 
9 . 3 

pH 
(standard 

upl t3l 

5 . 4 
6 . 3 
6.4 
6.5 
6.1 
6.9 
6.2 
6.6 
6.3 
6. 3 
6.5 
6.4 
6.3 

•• 
6.7 
6.9 
7.8 
6 . 7 
6 . 9 
7. 0 
6 . 7 
7.5 
7.3 
7.0 
6 . 7 
6.6 
6.6 
6 . 8 
8.1 
6 . 9 
6. 5 
6 . 8 
6 . 7 
7.0 
7 . 2 
7.1 
7.4 

64 

Teepe::at1Jre 
of water 

roq 

7 . 0 
20.0 
:5 . 5 
23.0 
26 . 0 
30.0 
26.0 
27.0 
28.5 
26.0 
27.5 
24.5 
20.0 

:e .s 
16 . 0 
19.0 
13. 0 

8 . 0 
9 . 5 

10.5 

15. 0 
11.0 
:1.0 
:4 . 5 
15.5 
22 . 5 
23.0 
22.5 
25.5 
26.0 
24.0 
29.0 
27.0 
29.5 
21.0 
22.0 

Dissolved 
oxyqen 
ems"> 

7 . 2 
3.9 
4.7 
2.7 
2.0 
3 . 9 
3 . 0 
4 . 8 
2.2 
3 . 2 
2 . 3 
1.3 
2.3 

1.8 
5 . : 
5 . 1 
6 . 1 
6 . 9 
7 . 2 
6.6 

5.7 
8 . 5 
7.3 
4. 4 
5.4 
2.8 
4.2 
2.7 
4.8 
2.6 
1.8 
4 . .; 
2.2 
4.3 
3.9 
6 . 3 

Dissolved 
oxygen 

(percent 
gat)l'?E jon> 

6C 
44 
48 
32 
26 
53 
37 
62 
29 
41 
30 
17 
26 

20 
53 
58 
60 
60 
66 
60 

58 
17 
17 
45 
55 
33 
50 
32 
61 
33 
23 
60 
29 
59 
51 
76 



Table 32 .--Results of biweekly field measurements and sample analyses at 
s i te Cl, April 1989- September 1990--Continued 

LOCA7ION. --l~t 35°~1'13 " , lonq 76°~1'13•; 3eaufort Co~n~y, on r1qht bank o! Campbe:l 
Creek, '""hich receives !.n!lcw !=o~ si~es B2 and 63; on State Roaci 33, 5 mi east of 
Aurora; Hycirologic Unit 03020~04; us~s downstre~ order identification number 
020e~SS1~5. 

DRAINAGE AaE:A . --Approxirr-f.te:y S, 120 acr•$ (8 rn1 2 ) . 

PERIOn CF RECORD. --Aoril 1989 thro~qb Septe~er l99D . 

RE~ARKS .--~i. miLe; mi 2, square ~i:e ; ppt , parts per ~housand; °C, deqrees Celsius; 
mql~. ~1lligram per liter; --, no data; N, nitrogen; P, phosphorus; <, less than. 
Segative values indicate tidAlly driven flow !n an ups~ream direction. Roundin; 
may resul~ in total ni~rogen concentrations ~ha~ are not e~~al to the $Um 
concentra:.iens of the for~s of nitr¢9en. 

Oa.:.e 

Apr . !.2 
26 

May 10 
23 

June 07 
20 

July 04. 
20 

Aug. 03 
15 
29 

Sept . 15 
29 

Oct. . l3 
Nov . 03 

17 
30 

oee . 12 
Jan . 10 

:9 
e'eb . 01 

Mar. 

Apr . 

May 

June 

July 
Aug . 

:4. 
01 
:s 
01 
:1 
27 
:s 
31 
15 
28 
12 
02 
17 
30 

Sept. 12 
27 

:'o~al 
nitrogen. 

NO ... t\0 2 3 
; ... -;/~ 
a3 Nl 

l.O 
- 2~ 
.16 

<.10 
<.10 
<.10 
<.10 

.18 
<.10 

. 26 
< .10 
< .10 

. 2e 

0 . 12 
. 22 

< . 10 
< . 10 
1. 20 

.93 
• 64 
.20 
. 10 
.50 

<.10 
.60 
. 40 

<. 10 
<.10 

.20 
<.10 
<.10 
<.10 
<.10 
< . 10 
<. 10 
< . 10 
<. 10 

Total 
nit roger., 
l.~.:r.O:'Ii4 

lm<;/L 
4 1 ':!) 

0.08 
.03 
.05 
.11 
.04 
.07 
. 01 
.03 
. 02 

Toq.l 
n!.trogen, 

o:ga.:'lic 
lr.g/L 
as }0 

Tot•l 
r.itrogen, 
ai:\Il:;onia -
organ!.c 
l:nq/~ 
as Nl 

.. ~.- .. ·, 

0. 72 
.97 
.75 
. 99 
. 76 
.93 
. 49 
.77 
. 58 

65 

1.2 
.eo 

1.1 
• 70 

J.e 
1.6 
1.5 
1.2 
1.1 
1.1 
1.2 

.90 
1.1 

1.0 
l.l 
1.0 

.80 
1.0 
1.0 

.90 
.80 

<.20 
1.1 
<.20 

. 90 
1.0 

. 90 
1.0 

.80 
1.0 

.80 
1. : 

.eo 
1.0 

. 50 
. eo 
. 60 

Total 
phosphorus 

(rr~/L 
a s ';)) 

0 . 0~ 
.04 
.09 
.OS 
.08 
.oe 
.06 
.07 
.06 
.08 
.09 
.:2 
.05 

0.08 
. 04 
. 06 
. 0~ 
. 04 
.05 
. 02 
. 0~ 
. 05 
. 02 
. 03 
. 03 
. 03 
. 04 
. 04 
. 03 
. 04 
.04 
. 06 
.03 
.04 
.07 
• 04 
. 04 

Total 
phosphon:s, 

ort.ho 
(mc;/L 
as P> 

0 . 02 
<.01 

.02 

.03 

.05 

.06 

.03 

.03 

.nl 

.04 

.OS 

.09 

.05 

0 . 06 
.03 
. 03 
. 02 
. 05 
. 03 
. 02 
. 03 
. 03 
. 03 
. 01 

<. 01 
. 02 

<. 01 
. 02 
.02 

<. 01 
<. 01 

. 04 

. 03 
<.tn 

.03 

.02 

. 02 

Suspended 
sediment. 

<reg II 1 

14 
16 
12 
15 

6 
5 
8 
4 

34 
6 

:2 
165 

31 

38 

e 
35 
H 
10 
12 
23 
41 

4 
17 

5 
22 

9 
25 

5 
0 
1 

27 
26 

4 
7 
3 
7 



Table 33 .--Storm-event sample water-quality analyses at site Hl, 
April 11, 1989; July 19-20, 1989; and March 31-April 1, 1990 

lOCA~!ON . --Lat 35°26'4~". long 76°/2'25•; Hyde Couney, en left hank of agric~l!ural drainage 
canal .;!bou~ :JC :c dow-nstrea;;- fro:r. ticie qate; 0.1 :ll so1;th'iri'est. of U.S . :lighway 26<, 5 mi 
northwest of Swanq~arter; ~ycrolc9ic Unit 03020105; USGS downstrearr. orcier ~denti!ication 
numDer 0209~58600 . 

DRAINAGE AREA . --Approxioately 73 acres (0.109 mi2 ). 

REMARKS. --!t, foot; oi, ~ile; ~i2 , s~~are ni_e; :c3ts, c~b:c !oot per seco~d; ~S/c~. 
microde:'!".ens ~= centi!!'.eter at 25 degrees Celsius (°C); '!':tg/L, oi!ligra:n. per lice:-; , no 
data ; <, less than; N, nit rogen; P, phosphorus. Negative values indicate tidal~y driven f:ow 
in an upst:e&~ direction . Rounding ~ay r esult ir. ~o~al ni~~ogen concent~acions ~~at are not 
equal to the su~ concent~ations c: the !orms of ni~rogen . 

water 
:eve! S~rea!"':::ow, Specific Oissolved 
(feet insta~- conduc- ~H 'tem~rb';\!:'e Oisso~ved oxyqen 

Date ~i!'!'.e ab-ove sea tar.eo\!s ~ance (stanriarri of wa~er o)(ygen (percent 
' "'l££:11 ("':-3/sJ (nSlcml r:::~~ r sl (q,S:l '""'¥:C l :Jatm::at j QCl 

Apr . ll 0830 0 . 90 592 6 . 0 4.0 10. 0 76 
:1 C93C . 93 561 
:1 :03C :..oo 561 
:1 ace !. . 03 530 
~1 :300 1 -07 520 
:1 :soo l. 08 SH 
:1 ~130 l. 06 535 
:1 2COC :..04 540 

July :9 HOC . 99 C.092 16,500 6.4 27.5 4.8 64 
:9 :8oo 1.08 15,800 
20 C400 .94 .086 15,800 
20 :zoo .75 .064 15,100 
20 1800 . 95 . 088 14 , 100 
20 2400 .76 . 066 13,000 

Mar. 3: 1$3:) 1.31 0.26 502 6.S 18 . 0 
31 173:3 1.39 . i3 328 
31 :830 1.39 .:3 295 6.3 17.5 
31 2030 1.37 .:2 317 

Apr. 01 0630 1.34 -.:9 317 

:'c~a: 
Total :'eta!. ~otal nitr¢9e:t, Tot a!. 

n!.trogen, n!.troger., nitroqfm, a:nr:~or.ia • 'total phosphorus, 
Date 'l'!.!"':e N02+K03 a:r .. "':"lor.:a organic orgar:ic phospho~us o:-tho Suspende<i 

(e,g/L (oq/ t (mq/L (~q/!.. (mg/L (e~g/:. sed.ircnt 
iU X') •• !!n sU Nl as lil sU ~l l1:i •! !mg;li 1 

Apr. 1: 0830 0 . 50 c.o8 <C.2C 0 . 16 0.10 50 
1: 0930 . so .07 1 -1 1.2 . 15 . 11 48 
11 :o3o .sc .05 1.4 : . 4 .13 .07 59 
ll ::co . so .05 1.0 :.1 . 13 .~n 4~ 
11 :~CD .60 -~5 1.0 :.1 .13 .07 42 
11 1500 . 60 - ~7 .93 : . o .:1 . 06 33 
11 1730 . 60 . 07 .73 . 80 • 07 . 04 21 
11 2000 . 60 . 07 1.0 : . 1 • 07 . 0~ :6 

July 19 :400 <.10 ,;.7 .93 1.1 <. 01 .02 
19 :a co <.:o .:5 .85 1.0 .02 .02 
20 0400 <. 10 . 21 .89 : .1 .02 .tl 
20 :200 < . 10 .:6 2 . 6 2 . 8 . 10 . C5 
20 :soc <. 10 . :6 1. 2 1.~ . 03 . 01 
20 2400 <.10 . : ~ . 86 1.0 <.0: <. o: 

~a c. 3: 1530 G.40 C.06 1.6 1.7 0 . 15 0 . 09 37 
31 1730 .30 .04 1.5 : . ~ . 15 . 09 38 
31 1830 . 30 .06 . 94 :..o . :3 . C9 33 
31 2030 .40 .06 1.3 :.4 .13 .06 34 

Apr . Ol 063C . 60 .:o 1.2 1.3 . :3 .06 35 
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Table 34 .--Storm-event sample water-quality analyses at s ite H2, 
April 11- 12, 1989; July 19-21, 1989; and March 31-April 1, 1990 

LOCA'I'ION.--Lat- 35° 26' 51", long 16°42'37"; Hyde Co~nt.y, o:~ right bank o£ •gri cu!tural dr•1n•9e 
canal without ticic gate; 0 . 1 rni southwest of u . s . Hi9hway 26~ . 5 rn1 northwest of s~anquarter; 
Hydrolo;ie U~it 03020105 ; us~s downstrea~ order identifiea~icn number 0208458100 . 

DRAINAG~ ~---App::-oxirr.ately 1-40 aeres (0 . 219 1'1".12 • . 

REMARKS. --mi , mile; mi 2, square mile; ft 3/s, cubic foot pe r second; pS/c~, ~icrosie~ens per 
centimeter a t 25 degrees Celsius {°C) ; mq/L, ~1ll1gr~r. ?ei liter ; --, ~o CatA; <, less than; 
N, nitro9en; ?, phosphorus . Xe~at~ve value s indicate ~idally driven ::ew i~ an ~pstrea~ 
direction . Rounciing ~ay result in toea ! nit rogen concen~rac ~ons chac a re r.c~ equal to ~he 
sun eoneentrttior.s of ~he for~s o! r.i~roqen . 

Wa ter 
l eve l St.rea~::ow, S"Oe ci!".:c ~issolved 
( !"e e t. ir:s~ar.- Conduc- pi-: ':e:nperature ~issolved oxygen 

Date 1'1::-.e above ••• ta.r.eO\:S tance (st.ar.Oard cf water oxyge:-. (percent 
l f:lltJ l l"t 5 £:il cqs/c?l ··c t Sl i 0 !: l l,..S:ll! ~4"'l'U ... s:i:O ~ 

Apr . 1' :soc 0 . 90 1, 620 6. 6 6 . 5 1!4 92 
1: :530 . 85 4,100 
1! : 600 . 72 3,559 
11 :700 . 68 2,700 
11 1830 . 57 2,040 
11 2100 . 74 1,850 
11 2400 . 65 1, 860 
12 o: 3o .75 1. 730 
12 C230 . 76 1, 710 

July 19 :630 1.23 0 . 60 :6,300 6. 7 285 5.9 80 
: 9 2030 1. 00 -. H :5,600 
20 0830 .55 0 14 , 600 
20 1830 1. 11 . 038 14,800 
21 OC30 .3 4 - . 07 15,200 

Har . 31 2200 0 . 77 546 6. 7 17 . 0 7 .5 78 
Apr . 01 0300 . 93 634 

01 0500 1.00 710 
01 0800 1.21 535 
01 1200 . 96 612 

:'ota.l 
:'ot.a l :'ota_ Tota l n!t.roqer., :or.al 

ni t rogen, n:.~rcqen, nicroqen, 4::-.o.":':Onia • 't'ota.l pnosphcn:.s , 
Dat-e ri~e r-:o2 +No3 a~-"':'to:-~!.a orqan!c organi c phosphorus or~:.!':o s:.:sper.deci 

("'g/L (mg/~ (mq/:. (mg/!. (mq/t. (".q/L sed i:'!'ten~ 
:l)~ rn a~ ~l 4~ til u : til U: ~l a~ 'l ! IIe l i ~ 

Apr . 11 1500 1.5 0 . :4 1.3 : . c 0.06 0 . 02 l2 
11 :sJo < . lC . 0~ . 86 .90 . 03 .01 '1 
11 1600 . 10 . 89 1.0 . OS . : 4 3 
11 1700 . 20 . C6 . 84 .90 . 04 . 02 5 
11 1830 . 60 .:4. . 96 1. : . 06 . 02 : 3 
11 2: 00 1.1 .:o 1.0 . • .OS .02 : 3 
11 2400 1 -2 .:o 1.0 1.: . 10 . 03 8 
12 o:3o 1.3 . :2 1.1 : . 2 . 06 . ::; 5 
:2 0230 1.4 . :3 . 77 . 90 . 05 . :::2 7 

Jc.ly 19 1630 <. 10 .C9 .n 1.0 . 02 .02 
19 2030 <.10 .28 1.1 1.4 . 02 . 02 
20 0830 <.10 . 07 1.9 2 . 0 . 02 .02 
20 1830 <. 10 .OS . 72 . so .o: <. 01 
21 0030 < . 10 . C? . 73 . 80 <. Ol <.Cl 

Mar . 31 2200 1.8 0 . 09 1.1 1.2 0 . 11 0 . !.1 32 
Ap~. 01 030C 2 . 2 . oe 1.0 1.1 . 08 . OS 17 

01 050C 2. 2 .09 1.0 .09 .06 19 
01 0800 2 . 4 .01 . 93 . . 

"·" . 06 .::2 12 
01 :200 2. 2 .09 . 91 ~ . 0 . 08 .C2 15 

67 



Table 35 .--Storm-event sample water-quality analyses at site H3, 
April 11- 12, 1989; July 19- 21, 1989; and March 31- April 1, 1990 

LOCATION. --La: 35°27'01", long 16°22'49~ ; Hyde Co~n~y. or. lef~ ~A~k of agricul~ura: drainage 
canal wi~hout ~ide ga~e; 0.1 ~1 south~est of U. s . H:ghwJy 264, S mi nor:hwest of Swanquarte:; 
Hydrologic Unit 03020105; USGS downstream order i Centi!ication nu6bec 0208~58800 . 

DRAINAGE ~~A.--Approxioately lO< acres (0.162 ~1 2 ) . 

RE~ARKS. --I:'Ii, rr.ile; oi 2 , square !:'l.:le; !:.3 /s, cubic foot pe::: second; ~S/c::1, :':'licrosie!'!tE!ns per 
centi~ter at 25 degrees Celsius {°C); ~~/L, ~1ll1grA~ per liter; --, no data; <, less tha~; 
N, nitrogen; ?, phosphorus . ~ounding may result 1n total nitroge~ coocent:::at1ons that are 
not equal to the S\!!1'1 cor.centri:tions o! the fo:nr.s of r.itrogen. 

Wat.er 
:evel St.rearr:::cw, Sp~e1fic Dissolved 
(feet. in stan .. co:tduc- 'C~ Te~~:ature ~issc_ved oxyger. 

Date T!.me above sea tan~ous tance (sta~da:rd o! water oxygen (pe~cen= 
J~~tll ~ft /~} fl'S l--ml ljQj '~l ~0~~ [ll:g 'Ij~ a:a.t!H:a.~j gel 

Apr. 11 1430 0 . 95 2,230 6.8 6. 0 10 . 2 82 
1: 153: .19 1,980 
l : 1630 . 64 1,800 
11 1830 .51 1, 77(J 
ll 2000 .69 l, 670 
ll 2200 .67 1,540 
11 2400 . 61 1,540 
12 0200 .13 1, 520 

July 19 1500 1.07 :6,500 6.7 26 . 0 ~ . 4 51 
19 1100 1.23 15,800 
19 2100 1.05 15, 700 
20 0700 1.10 16,400 
20 1900 .99 :5,600 
21 0100 .26 0.14 :5,800 

Ma.r. 31 2315 0.11 0.77 688 1.0 1. 7 .0 ' .1 H 
Apr. Ol 0515 l.Ol :.o;. 814 

o: 0715 : . 09 1.09 939 
o: 0915 : .o: :.o: 814 
o: 1215 . 95 . 95 :, 530 

1'ota.l 
'!'ot al Total Total nitrogen, :'otal 

nitrogen, nit!'oqer., nitroqel"o, arr:nonia • Total ;ohosphort.l$. 
Date '!'ime N02+N03 a.tr~"::Onia organic organic phosphorus or tho Suspended 

(rng/L (mq/~ (mg/L Crr.q/L (~.g /L (rng/~ seditr.e:"'t 
a a Hl •• NJ a:: ~~ AI t:H ~~ e~ :1:l e1 (esC l 

Apr. 11 1430 0 . 30 0.08 :.o . , 0.06 0.02 42 
:1 1531 17 
:1 1630 .so . 23 . 11 l.C . 03 .01 16 
11 1830 . 70 .20 . 90 1. : .03 .o: 13 
1 : 2COO .10 . 17 4 . 3 4. 5 .03 .02 1: 
l: 2200 . 90 .:7 .83 :. c .03 . 01 1: 
: 1 2400 1.1 .:7 :.o 1.2 .04 .02 9 
12 0200 1.2 .18 .n . 9~ • .03 .o: 8 

July !.9 :soc <.10 . 08 1.: 1.2 . 03 .02 
19 :700 <. 10 . 19 . 11 .90 .08 . 06 
19 2100 <.10 . 01 . 63 .1~ . 01 <.01 
20 0100 <. 10 . C8 . 62 .70 .Ol . 01 
20 :900 <.10 . 06 . 54 .60 .01 <.01 
21 o:oo <.10 .05 . 65 . 70 .03 < .Cll 

r-::ar . 31 2315 1 . 8 0 . 06 1.2 :.3 0.09 0.05 28 
Apr . 01 0515 2 . 0 . 08 1.0 ~ .1 . 08 .06 24 

01 07:5 2.5 .05 . 85 . 90 .C6 .03 : 8 
Ol 09:5 2.1 . OS . 95 !..0 .07 .C3 22 
01 12:5 1.7 .04 . 86 . 90 .04 . 02 l5 
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Table 36. --Storm-event sample water-quality analyses at site Bl, 
April 11 - 12, 1989; July 18-20, 1989; and March 31, 1990 

LOCATION.·~~ac 35°:8'41••, long 76°~3'28~; 3ea~for~ coun~y, on = igh~ bank of agric~l:ural 
drainage canal ebo~t 100 f: do~~screa~ from :lash~oard r iser; 0 .2 mi ~crt~ of State Road 33, 
5 rni Gast c! Aurora; Hydrologic Un~t 03020104; USGS do~~strea~ o rder identification nurrber 
0208~5513C. 

:>RAIN AGE AREA . --Approximately 93 acres (D . :45 mi
2>. 

REMAR~S. - !t, !oc~; mi, mile; .2 sc.uare mile; ft.3 /$ , cubic foot. per second; pS/c:n, :nl 2s micros err.-ens per centimet.e:::- at <ie9reos Celsius (oC); "9/L, millig::a:n per li t.er; . no 
data; • _ess than; N, nitrogen; ?, phosphotus . Rcun<iir;q :uy result ir. total nitrogen 
cor.cen ra~1ons tha~ •re not equa: to che su:n CO:'I.cent.rations of ~he form$ of nitrogen . 

water 
level Sc ear:'l:.:.ow, Specific Di.ssolve<i 
t:eet. nstan- ccnd.uc- nH Tempera ture Dissolved oxygen 

oate Iir.e above ••• ar.em.:s tar.ce (st.Ancla:d o: water oxygen (percent 
ll:::lli: ll ::- 3l..,l (liS: t s;;~~: l nc; i' S:l (0!:.:1 (tteli l .suur:at ~ acl 

Jl.pr. : 1 03~5 2.50 0 . 035 121 6. 6 17.0 10. 0 103 
: 1 0515 2.67 .sc 126 6.5 17. 0 10 103 
: 1 oi:s 2.97 :..5 129 
1: 09: 5 3.00 2.5 129 18. 0 
1: 1~45 3 . 10 3.2 l35 18.5 
:1 14:5 3 . 20 4.1 138 6. 4 17. 5 
: 2 1230 192 6.0 18.5 10 106 
:2 1630 162 6.0 18.5 
:2 2000 166 6 . 1 18. 0 

July :e 193J 2.51 ,.;3 200 6 . 8 26 . 0 5.4 67 
: s 2l3:J 2.65 .eo 190 
19 0330 2.66 . 84 200 
19 0730 2. 64 . 75 200 
19 153D 2 . 56 .38 180 
20 0530 2.n .tl44 205 

Mar. 31 1200 3 .1 3 240 6 . 0 ~5.5 6 . 5 65 
31 1600 3.90 : 09 
31 :700 3 .95 :o9 
31 lSOC 3 . 84 109 
31 2400 3 . 40 17~ 

Total 
Total Total 'Z'otal nitrogen, :'ctal 

nitrogen, :-ti:.roge:l , n:trogen, a m;nonia T Total phosphorus, 
Date !'irt.e N02TN03 at:',:r.onia organic organie phosphorus ortho Sllspende<i 

(::-.q/~ (tr..g /l (r:>g/L (:ng/:. (mg/L (ng/L sediment 
a a ~l iii ~n as tll azt ~l a:t •! lliii •! fmgll ) 

Apr. 11 C315 1.0 1.1 0.10 o.os 58 
11 0515 1.6 1.8 . 01 . 04 52 
11 C115 2 . 4 . 70 . 06 . 03 39 
11 0915 2.6 1.6 . 06 . 03 34 
11 1:45 3.0 1.5 . 07 . 04 ~0 
:l 1415 3.6 1. 1 . 05 . 02 24 
:2 1230 4 . 4: :. 7 . 03 . o: 13 
12 1630 4 . ~ < . 20 . 03 . 01 16 
12 2000 ~ . 3 . 60 . 03 . 02 13 

July 18 1930 2 . 1 Q . l~ 0 . 86 1.0 . 05 . 02 43 
18 2330 2 .2 . C9 1.2 1.3 . 07 . 03 16 
i9 0330 2 . 3 .:o . 50 . 60 . 06 . 03 25 
~9 0730 2 . 4 . 13 . 21 . 40 .06 . 03 
19 1$30 2 . 4 .14 . ~6 . 60 . 05 . 02 433 
20 0530 2.1 . 16 . 44 . 60 .05 • OS 23 

Mar . 3: 1200 6.1 0 . 20 0 .80 : .o 0. 05 0 . 02 24 
31 1600 2 . 9 .so 3.9 4.7 . 68 .2: 1,110 
31 1700 2.9 .82 z.z 3 . 0 . 49 . 21 429 
31 1800 2.9 . 6~ 2 .0 2.6 . 40 . 17 398 
31 2~00 5.4 . 0 2 . 0 2 . ~ . ll . 08 34 
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Table 31 . --Storm- event $4~ple water-quality analy$es at site B2, 
April 12, 1989; July 19-20, 1989; and Haccb 31, 1990 

LOCA110S.--:~~ 5°:~'20•, ~o~g i6.4!'4~•; Beaufo~= Co~~~y. o~ tiq~t oar.~ o! aqr1eul~~~•l 
C:aina;e c~~~ •:t~cut f!as~~=•rC riser; ~.2 ~! sout~ ~! Sta~e ~oad 33, 5 ~1 eas: o! Au~c~a; 
Hydroloc;ic ~: .. : 03:20104; us:s co· ... r:nre,a:t~. orde:- 1der:t1fica:lcn !'lu!:~Der ~208<.551<.3. 

CRAlNAGE ~~EA.--Approxi~ate~y 41 ac:ea (0.014 ~i 2 ) . 

RF.~ARKS.--~i, ~~:e; ~12, square ~ile; f: 3/a, eub:c foet per $econd; ~S/ern, ~~croa1•~•ns per 
cent~~e~er ac 25 degrees :e!~1~$ {'C)i mq/L, m1ll!g£a~ ?et liter; --, no data; N, nitro9en; 
P, phospho~s . Rounding ~~y re4u:t !n total r.i:roge~ concentrations the: are r.ot equal to 
the sum concen~ rations of the for~• o! nitrogen . 

Water 
~evel Stc•a.r.f:ow. Spec1rtc D:.ssolve d 
(:eet 1r.a:tan- conduc- pfi ':'e:npera:1.::e Ohaolved oxyqe~ 

Oate Ti~e above sea tan1ou1 tAl"'Ce ~•tar.<:i.a:d. of wa::.er oxyqer; (percen::. 
ll:¥Cll i '• I "i l h~:H,:~~l •r-~B::l (OS::) ~ ... ac 1 :.lt•l tJ t: cc l 

Apr. 12 :u~ 2.04 !,8 0 - - 7.0 9.8 83 
12 !<30 1.99 :'71 
12 l•3.:- ~. 94 112 
~2 2:30 1.89 :87 6.: 6.5 
:2 223~ !.87 :as 

July 19 CC3C ) . 51 ~.25 27C 0.3 22 . 5 '-' 56 
19 :oc 1 -52 .25 2;; 6,9 23 
:9 CSD 1.46 .:9 25C 23.5 
19 163C 1.49 .n 275 23 
19 2C3C l.4C .28 260 6.9 22.; 
20 0930 1.35 .:3 270 6.7 22.5 

MAr. J: 15~0 1.88 0.84 251 6.3 14.5 6.5 64 
31 170C 2 -02 .97 251 
3l 200C 2 . 12 .96 251 
31 z:oc 2 . 11 .84 251 
31 240C 2 -04 ·'' 251 

:-o:.a: 
~c:.a: ";Q,;a .. !'ct. a! :-:~:.:-o;e:-:, :ot•"-

:::.:.:-oqe:-.• ~1t:Q9e:o., ~~t:-oge~, a:""~-=~:.~ To:.al phospho::.;s. 
Oate ':'!:-e ~~C2 +SC3 .a-~-o~!a orqan:.c o::;:•::1c p~o•pnor-..a or:.ho S~s:penc.ec 

(:og/L Co;t:. (11>9/~ l::og/~ (:"'.g/;. loq/: sedieer.t 
il !il II ~l II 'al 1:.:1 •:) li:C e1 u ~~ lcg:£11 

Apr. :2 ::Jc 4.6 J . SJ 0.06 O.C3 11 
12 10C 4. 6 L: . 06 .C3 
:2 1730 4 .s 1. 0 . 06 .C4 
12 203C 4.4 1.5 .05 .03 
12 2230 4. 4 . 90 .05 .03 

July 19 cno 5.2 0 . 09 3.3 3.4 . 06 .05 41 
19 043-C 5 . 2 .09 l.1 1.2 .07 .04 259 
19 ca;c 5.2 .ce 1.2 : . 3 .06 .04 19 
19 :oc 4 . 9 .C6 .H .80 .06 .03 145 
19 203C ~ - 5 .C6 1.0 .01 .OS ~ 27 

20 cs;c 3.8 .0' 1.4 ~.5 .06 .04 99 

ti".Ar. 3! !S . 7.0 C.32 C.98 0.38 C.C6 26 . 
l1 i.1 0 8.1 .63 .81 .13 .07 !9 
3: 2: : 8.1 . '' .7£ .13 .~& H 
31 ~: - 1.6 . 65 1.2 .16 .:o 38 
3! 2.; 1.$ .46 .H .13 .~2 33 
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Table 38 . --Storm- evenc sample water-qua l i ty analyses a c site 83, 
Apri l 12 , 1989; J uly 18-20, 1989; and March 31, 1990 

LOCATIO~.--La:. 35°17'10" , l cr.g 76°41'50" ; Beaufort Cou:1.;y, on left bank of agricultural 
draina9• canal without flashbcarci riser; 0 . 2 mi sou~~ of Sta t e Road 33, 5 mi east of Hurora ; 
Hydrelo9ic IJn!: 03020104 ; liS::iS dc...-n$tream order ider:tif!.cation number 0208455 :. 41. 

ORAINAGE AREA. --Ap?rOximatcly 68 acre~ (0.106 rni2) . 

REt<lARKS.-- mi, r"~ile; :ni2 , squ~ue rr.i:.e : ft 3/s, cubic fo::>t per second; us/c:n, rn!.crosiemens per 
centi:r.eter at 25 degrees Celsius (°C); rr.q/L, m11119r&m per liter; --, no da~a; N, nitrogen; 
E>, phos phor.ls. Rounding rnay res:Jh in total nhro.gen cor.cer:.trations ~ha; are not equal to 
the su~ concent r ations of ~he :orms of nitroge~. 

Water 
level St.rea:t.f:ow, Specific Oh.$olved 
(feet inst.an- conduc- p:f Tempecature =::issolved oxygen 

cate Tln& above sea taneous tance (sta:tda=d of water o xygen {percent. 
' i:l;lil:ii: ll ( f· 3 ,!,:al <uS/g~l) m:r'- ~~ 'orl ~;:ng !~ l :~atll"~t~gcl 

Apr. 12 1130 1. 45 187 5 . 8 8.0 10 . 4 87 
12 1230 1. ~6 197 
12 1530 1. 50 194 
12 1100 l. 57 196 
12 1900 1.52 204 
12 2100 1 . 43 231 
:2 2230 1.32 206 

July : a 2400 1.21 0.15 320 7 . 0 29.0 5 . 2 68 
: 9 0800 1.26 .058 350 
19 2000 1.29 .061 350 
20 0200 1.00 .082 390 
20 1000 1.05 . 056 375 
20 1400 . 98 .C45 380 

Mar. 3: : sco :.57 273 6 . 6 15 . 0 7 . 2 72 ,. 1700 : .65 273 ·" 3: 2000 : . 1: 273 
31 2100 1.12 273 
3: 24CO 1.66 273 

To:.•: 
Total To:.a: Tot. a l nitroqer,, ':'otal 

nitrogen, nitcoqen, nit roger., A.."r."i''OOia • Total pr.csphcr~,;.s, 

Date ':'i:ne N02 +N03 al'!':nooia organ!<: organic phosphorus crtho Su$pendecl 
(~g/L {rnq/:.. {mg/L (:ng/:0 (mg/t. C•,q/L $Cdirnen~ 
a a ~l A~ tsl a~ t:ll a< tg} aa fl i:l 'l (C!S LI~l 

Apr . 12 1130 4.1 0.60 0 .03 0.02 8 
12 :230 4 . 0 :..1 .04 .02 10 
12 :sse 4.1 .30 .03 . 02 10 
12 : 7CO C1 :.o .03 .n e 
12 l9CO 3.e .60 . 05 . 02 e 
12 2100 3.7 .30 . 04 .n 9 
12 2230 4 .1 . 60 . 04 .n 9 

July 1e 2400 1.7 0.14 0.66 .eo . ll .06 100 
19 0800 l.e . 13 4 .8 ~ . ~ .08 .04 249 
19 2000 1.7 . 13 2 . 9 3.0 .08 .02 296 
20 0200 1 • . 16 .24 . 40 .07 .03 13 
20 lOOJ 1.4 . H . 46 .60 .08 .OS 16 
20 1400 1. 3 . 02 1.9 1.9 .17 .08 23 

~ar . 3~ 1SOD 3.1 O. C5 1. 2 . 2 0 . 30 o.:4 59 
3i liOO 3.0 .c8 1.3 .4 . 32 .:s 39 
3l 2000 3.1 .C8 .92 .0 .22 .:s le 
31 2100 3.2 . 06 . 84 .90 . 19 . :3 23 
31 2400 3 . 2 . 05 . 75 . eo . 17 .09 22 
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Figure 7 .--Specific conductance for composite samples at site H2. 
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C'ab:e 39. - -Vertical profile!~ of $alinity at .site Cl, 
October 1988-Sepce~ber 1990 

\ 
LOCA7:cs.--: ae 35°17'13", long 76°41':3•; Beauf ore county, on r1ghe bank 

of Carr.pbell Creek, whlch receives 1nflow fro~ s 1t e s B2 and 83; on State 
Road 33, 5 m~ east of Aurora; Hydroloqic Un>t 03020104; USGS downstream 
order 1dencif~cat ion number 0208455145. ~easurements were made from 
br,dge at mi d-po1nt of creek. 

DRAINAGE AREA.--Appr oximately 5,120 acres (8 mi 2 } . 

RE~-~RKS .--mi~ mile; mi 2 , square mile; no <iata. 

SALtN:TY, PARTS PER THOUSAND, OC70BE~ 1988-SEP7EMBER 1990 

Qate 

10-26-88 
01-19-89 
02-09- 89 
03-22-89 
03-29- 89 

04-20-89 
04 - 26- 89 
05-10-89 
05-22-89 
05-23-89 

06 - 07 - 89 
06-20- 89 
06-28-89 
07 - 04 - 89 
07·20-89 

08-03- 89 
08-15-89 
08-29-89 
10-13- 89 
11- 03-89 

11-14-89 
11- 30- 89 
12·12-89 
01-10-90 
01-19-90 

02-01- 90 
02-H - 90 
03-15-90 
04-01 - 90 
04 - 11 - 90 

04·27-90 
05-15-90 
05-15-90 
06-15-90 
06- 28- 90 

07-:2- 90 
08-02-90 
08-17-90 
09 - 12- 90 
09 - 27 - 90 

1230 
1230 
~430 
: 330 
1230 

1500 
:.300 
1300 
1200 
1030 

1300 
1300 
0830 
1130 
1330 

1230 
1500 
1300 
: 300 
0830 

i500 
:500 
: 230 
1530 
1000 

1400 
1230 
1730 
1030 
0930 

0900 
1430 
1430 
1400 
0830 

0900 
1430 
llOO 
1600 
1400 

C I 

15.7 
2 .l 
1.4 

. 5 

.8 

. 6 

5 . 9 
5.8 
1.5 
4.3 
1.5 

6 . 0 
4.5 
1.4 
:. 6 
.9 

6.5 
4.8 
1.1 
2 . 5 

. 9 

1.6 
2 . 7 
1.5 

.7 

. 9 

1.1 
2.6 
1.4 
6.2 
5.3 

6.5 
8. 4 
8.0 
1.3 
9.8 

:7.6 
20.2 
17.0 
2.2 
4.1 

. 6 
1.1 

. 7 

1.4 

5.9 
5.8 

4.3 
4.2 

6.0 
4.7 
4.1 
5.6 
1.1 

7.0 
7.0 
1.3 
2.7 
1.4 

3 . 4 
6 . 2 
4. 6 

. 9 
1.2 

3.6 
2.6 
2.7 
6.3 
5.3 

6.5 
8.4 
8.0 
1. 4 
9.8 

11.6 
20.7 
18.8 
2.2 
~:.o 

1.2 
5 . 3 
1.3 
2 . 7 
2 . 4 

5 .9 
5 . 8 
5 . 2 
4.3 
5 . 4 

6 . 0 
4. 9 
9 . 5 
6 . 4 
1.2 

7.1 
1.3 
1.5 
3.2 
2.4 

6 . 2 
6 .6 
5 . 3 
1.2 
1.2 

4. 6 
3 . 7 
3.3 
6.3 
5.6 

6.5 
8 . 4 
8 . 0 
1.4 
9 . 8 
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: 8 . 9 
20.7 
19.0 

7 . 1 
11.4 

2 . 0 
5.9 
2 . 8 

4 . 0 

5 . 9 
5.8 

5 . 5 
5. 5 

6 . 1 
5.0 
9 . 5 
6 . 6 
1.~ 

7 . 2 
7 .4 
2.1 
4.3 
5 . 7 

6 . 6 
6 . 6 
5. 5 
3 . 8 
3 . 6 

4.8 
4.2 
3 . 7 
6 . 3 
5. 6 

6 . 5 
8 .~ 

8 . 0 
1 . 4 
9 . 8 

19.5 
20 . 7 
19 . 0 
8.9 

11.5 

3 . 4 
6 . 3 
4. 4 
4. 6 
4. 5 

5. 9 
5 . 8 
6 . 3 
5 . 5 
5 . 6 

6 . 1 
5 . 5 
9 . 5 
6 . 6 
2.0 

7.7 
7 . 4 
5 . 4 
4 . 6 
6 . 3 

6 . 6 
6. 6 
5 .6 
6 .4 
4 . 0 

4 . 8 
4.3 
3 . 9 
6 . 3 
5.6 

6 . 5 
8 . 4 
8.0 
1.5 

10 . 2 

19.5 
20.7 

9.4 

3.4 
6 . 3 
4.4 

4 . 6 

5.9 
5.8 
6 . 3 
5.8 
5.6 

6.1 
5.9 
9.5 
6.6 
2.4 

7.8 
7.4 
6.9 
4. 7 
6.6 

6 . 6 
5 . 6 
6 . 6 
4. 0 

4.6 
4 .3 
3.7 
6.3 
5.6 

8.4 
8.0 
l.6 

10.2 

6 0 

19.5 

6 . 3 

4. 6 
4.6 

5.6 

6.1 
6.1 
9.5 
6.6 
2 . 5 

6 . 9 

6 . 6 

4 .3 

6.3 

10.2 



~ao:e ~0.--vertical profiles of salinity at site C2, 
November 1989-September 1990 

LOCATION.--Lat 35°17'30"', long 76.40'33"; Beaufott Coun~y, on lett aide of 
channel in Cam?bell Creek, which receives dra~nage f rom agr1cultural dra1nage 
canal• B2 and B3; 0.75 m> downatream from site Cl at N.C . H>Qhway 33 bridQe, 6 
mi east of Aurora; HydrolOQlC Unit 03020104; USGS downstream order 
1dent1ficatlon number 0208455165. Measureffients were made within 3 ft of sensor 
housing . 

DRAWAGE AREA . --6, 342 acre$ (9.9 mi2) . 

REMARKS.--mi, mil~; ft, foot; mi 2 , square milQ; -- , no data. 

SALINITY, PARTS PER THOUSAND, NOVEY.aER 1989 -SEPTE~~ER 1990 

P•t• T1ce 

ll-03-89 1355 
12-12-89 0930 
01-08-90 :445 
02-14-90 0930 
02-15-90 1000 

03-15-90 1500 
03-20-90 1330 
05-14-90 1130 
05-15-90 1600 
06-13-90 1100 

07-12-90 1130 
08-H-90 1310 
08-17-90 ~415 
09-26-90 1240 
09-27-90 0930 

0 1 

2.4 

5.2 
4.2 

7.2 
4 . 1 

9 . 2 
9.0 
9.0 

10.2 

' 0 

4.7 
l. 8 

5.3 

6.8 
7.2 

6.1 

5.2 
9.2 
9.0 
9.1 

10.4 

P•pth t teer he1ow w.atAr surface\ 
2 0 3 0 4 0 5 0 6 0 

5.4 6.i 6.5 6.8 6.8 
4.3 7.9 8.2 8.5 

.8 4 .1 4.9 6.1 6.4 
5.3 5.6 5.8 5.9 

5.6 6.3 

7.0 7.2 7.3 1.3 7.6 
7.2 7 . 2 7 . 2 7.2 

4 . 2 4 . 4 
4.2 4 . 4 4. 4 

6 . 1 6 . 2 6 . 3 6.3 6.3 

5.2 5 . 2 
9.5 9.7 9.9 10.1 10.0 
9.0 9.0 9.0 9.1 
9.1 9.2 9.2 

10.6 1:.3 ll . S 11.7 
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Table 41. --vertical profiles of salinity at site C3, 
November 1989-September 1990 

LOCATION.--Lat 35°17'25", long 76°39'48"; Beaufort county, on left side of 
channel in Campbell creek, which receives drainage from agricultural drainage 
canals B2 and 83; 0.75 mi downstream from site C2, 6.5 mi east of Aurora; 
Hydrolo9ic Unit 03020104; OSGS downstream order identification number 
0208455175. Measurements were made within 3 ft of sensor hous1ng. 

DRAINAGE AREA.--7,501 acres (11.7 mi 2 ). 

REMARKS . --m1, mile; ft, foot; mi2 , square mile; --, no data. 

SALINITY, PARTS PER THOOSANO, NOVEMBER 1989-SEPTEMBER 1990 

Date Time 

ll-03-89 1340 
12-12-89 0930 
01-08- 90 1430 
02 - 14- 90 0930 
02-15-90 0950 

03-15-90 1530 
03-20-90 1300 
05-14 - 90 1120 
05-15-90 1600 
06- 13- 90 1100 

07-12-90 1100 
08 - 14- 90 1408 
08-17-90 1430 
09-26-90 1250 
09-27-90 1230 

0 1 

5.9 

5.7 

9 . 7 
9 . 3 
9.8 

10.6 

0 

6.3 
4.4 

5.7 

6.0 
8.0 

6.4 

9.9 
9.3 
9.8 

10.6 

pepth <fegt below 
2 0 3 0 

6.3 6.3 
5.4 8.2 
2.8 2.9 
5.7 5.9 

6.6 

6.3 6.7 
8 . 0 8.0 

4.8 

6.4 6.4 

5.8 
10.0 10.1 
9.3 9.3 
9.8 10.0 

10 . 7 10.7 

80 

water surfg¢el 
4 0 5.0 6 0 

6.4 7.2 7.7 
9.2 10.1 10.2 

7.4 7 . 4 7.4 
6.9 

7.5 7.5 7.8 
8.0 8.0 
4.8 4.8 4.8 
5.1 5.1 5.1 
6.4 6. 4 6.4 

5.8 5.8 
10.5 10.5 
9.3 9 . 2 9.3 

11.7 11.7 
12.1 12.4 12.4 

7 0 

7.7 
10.2 

4. 8 



Table 42.--Vertical profiles of salinity at site C4, 
November 1989-September 1990 

LOCATION.--Lat 35.16'55" , long 76.39'12"; Beaufort County, on left side of 
channel in Campbell Creek~ which receives drainage from agricultural drainage 
canals B2 and B3; 1 mi downstream from site C3, 7 mi east of Aurora; Hydrologic 
unit 03020104; USGS downstream order identification number 0208455195. 
Measurements were made within 3 ft of sensor housing. 

DRAINAGE AREA. --9,306 acres (14 . 5 mi 2 ) . 

REMARKS.--mi, mile; ft, f oot; mi2 , square mile; --, no data. 

SALINITY, PARTS PER THOUSAND, NOVEMBER 1989-SEPTEMBER 1990 

pate Time 

11- 03-89 1330 
12-12-89 0900 
01 - 08-90 1400 
02-14-90 1000 
02-15-90 0945 

03 - 15-90 1500 
03-20-90 1330 
05 - 14- 90 1115 
05 - 15-90 1530 
06 - 13-90 1030 

07-12-90 1100 
08-14-90 1430 
08 - 17-90 1400 
09-26-90 1300 
09 - 27-90 1203 

0 1 

5.8 

6.5 

10.1 
9.5 

10.1 
11.6 

0 

5.8 
4.3 

6 . 5 

5.6 
8.3 

6.6 

10 . 0 
9.6 

10.3 
11.6 

Qepth (feer below 
7 0 3 0 

5.8 6.1 
8 . 2 9.2 
2.9 3.0 
6.5 6.5 

6.8 

5.6 5.7 
8.3 8.3 

5.2 

6.6 6.6 

6 . 3 6.3 
10 . 0 10.0 
9.6 9.5 

10.3 10.3 
11.7 11 . 7 

81 

water surface) 
4 0 5 0 6 0 

6.1 6.4 7 . 1 
9 . 9 10.1 10.4 
2.9 
7.2 8.1 8.1 
7.1 

6.5 7.2 7.5 
8.5 8.8 9 . 0 
5.2 5.2 5.2 
5.1 5.1 5.1 
6.6 6.7 6.7 

6 . 3 6.3 6.3 
10.2 10.3 

9.5 9.5 9.6 
11.6 12.0 
11.8 12.1 12.5 

7 0 

7 .5 

4.7 



Table 43. --Vertical profiles of salinity at site C5, 
November 1989-September 1990 

LOCATION.--Lat 35°17'00", long 76°38'12"; Beaufort County, on left s1de of 
channel in Campbell Creek, which receives drainaqe from agricultural drainage 
canals B2 and 83; 0.90 mi downstream from site C4, 8 mi east of Aurora; 
Hydrologic Unit 03020104; USGS downstream order 1dentification number 
0208455205 . ~easurements were made within 3 tt of sensor housing. 

DRAINAGE AREA.--10,835 acres (16 .9 mi2 ) . 

REMARKS.--rni, mile; ft, foot; mi2 , square mile; --, no data. 

Pate 

11-03-89 
12-12-89 
01-08-90 
01-23-90 
02-14-90 

02-15-90 
03-15-90 
03-20-90 
05-14-90 
05 - 15-90 

06-13-90 
07-12-90 
08-14-90 
08-17-90 
09-26-90 
09-27 - 90 

SALINITY, PARTS PER THOUSAND, NOVEMBER 1989-SEPTEMBER 1990 

T,me 0 I 0 

1300 7.1 7.1 
0900 4.4 
1500 5.7 
1100 7.6 
0930 7.4 7.4 

0940 
1500 5.7 
1330 9.9 
ll10 
1530 

1030 7.3 
llOO 
1500 10.3 10.4 
1315 10 . 0 10.0 
1300 10.5 11.6 
1230 11.8 11.8 

Depth tfeet below water surfacAl 
20 30 40 50 60 70 

5 . 7 
9.9 

7.3 
6.6 

10.4 
10 . 0 
11.8 
12.2 

82 

7.1 
8.2 
5.9 
7.6 
7.4 

7.2 
5.8 
9.9 
5.2 

7.3 
6.6 

10.5 
10 . 0 
11 . 8 
12 . 2 

7.6 
8.7 

7.6 
7.7 

7 . 3 
5.8 
9.9 
5.2 
5.8 

7.3 
6.6 

10.6 
10.2 
11 . 8 
12.2 

7.6 
9.2 

7.7 
8.2 

6.8 
10.1 
5.2 
5 . 8 

7.3 
6.6 

10 . 7 
10.1 
12.4 
12.2 

7 .3 
10.2 
5.2 
5.8 

7.3 
6 . 6 

10.7 
10.0 
12.4 
12 .2 12.3 



Table 44. --Vertical profiles of salinity at site C6, 
November 1989- September 1990 

LOCATION.-- Lat 35°17'12", long 76°37'23"; Beaufort County, on left side ot 
channel in Campbell Creek, which receives drainage from agricultural dra inage 
canals B2 and B3; 0 . 80 mi downstream from site CS, 9 mi east of Aurora; 
Hydrologic Unit 03020104; USGS downstream order identification number 
0208455220 . Measurements were made within 3 ft of sensor housing. 

DRAINAGE AREA.--12,755 acres (19.9 mi2}. 

REMARKS. --mi, mile; ft, f oot; mi2 , squar e mile; --, ~o data. 

SALINITY, PARTS ?~R ~HOUSAND, NOVE~~ER 1989- SEPTEMBER 1990 

pate T~me 

ll-03-89 1245 
12-12-89 0900 
01-08-90 1330 
02-14-90 1000 
02-15 - 90 0930 

03 - 15-90 1430 
03-20-90 1300 
05-14-90 llOO 
05-15-90 1530 
06 - 13- 90 1030 

07-12-90 1030 
08-14-90 1515 
08 - 17-90 1315 
09-26-90 1315 
09-27 - 90 1320 

0 1 

7.9 

7 . 7 

10.4 
10 . 3 
11.3 
12 . 1 

1 0 

7 .9 
8.0 

7.7 

6.2 
10.1 

7.3 

10.5 
10.2 
11.3 
12 . 1 

Depth (feet below 
2.0 3 0 

7 . 9 7 .9 
8.0 9.2 
5.5 5.8 
7.7 7 . 7 

7.3 

6.2 6 . 2 
10.1 10 . 1 

7.4 7.5 

7. 4 7 . 4 
10.5 10 . 8 
10.2 10.3 
11.4 11 .4 
12.1 12.2 

83 

water 
4 0 

7 . 9 
9.7 
5.9 
7 . 7 
7.6 

6.2 
10 .1 · 
5.3 
5.9 
7.5 

7.4 
10.9 
10.3 
11 . 6 
12.2 

Slltfac§:) 

5 0 

7.9 
10.4 

8.1 

6.2 
10 . 1 

5.3 
5 . 9 
7.5 

7 . 4 
10.9 
10.3 
12.1 
12.3 

6 0 

7 .9 
10 .4 

7.3 
10.1 
5.3 
5.9 
7.5 

7 . 4 
11 . 0 
10.2 
12.3 
13.0 

7 0 

7.9 
10.4 

7. 4 
10.1 
5.3 

7 .5 

10.2 



Table 45 o--Daily mean values of salinity at site C2, 
November 1989-September 1990 

LOCATION.--La:. 35°11'30", long ?6°40'33"; Seat:fort Co'Jr.'ty, on left side of cha:~nel in 
Campbell C~eek, which receives draina~e fron agricult~r~l drainage cana l s B2 and B3; 0.15 
mi downstrearr. from site Cl at ~.C. Highway 33 bridge, 6 :ni east of Auror-a; Hydrologic Unit 
03020104; usus downstream ordar identification nu~ber 0208~55165. Salinity sensor 
positioned abo~c 2 l/2 ft above bottorn of channel. 

DRAINAGE AREAo --6,342 •cres l9o9 mi2 l 0 

?ERIOD OF RECORD.--Novembar 1989 chrough September 1990. 

REMARKS.--mi, rnile; ft, foot; mi2 , sq~are mile; ppt, parts par thousand; ---, no data . 
Maximum recorded salinity {12.4 ppt) occurred on September 28 and Septe~ber 30, 1990; 
~lnimurn recorried sal i nity {1.7 ppc) occu~red on December 10, ~989 . 

DAY 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

ll 
12 
13 
14 
15 

l6 
17 
18 
19 
20 

2: 
2 2 
23 
24 
25 

26 
27 
28 
29 
30 
31 

NOV 

7 07 
8 04 
9 . 5 
9o2 
9 . 3 

9o: 
9.3 
8 o 7 

7 03 
706 
706 
7 06 
8o0 

8o0 
7 0 4 
703 
703 
8o0 

702 
706 
8o0 
7 09 
7 08 

SALIN:TY, PARTS PER ~HOCSA~~. NOV~MBER 1989-SEPTEMBER 199C 

DEC 

7 09 
8o0 
7o8 
709 
8 0 4 

10.5 
908 
9.5 
8.5 
5o4 

9o3 
9o2 
9o0 

8 o8 
804 
805 
8.4 
8 o ~ 

8o2 
1o6 
1o6 
1o4 
6 o8 

6 08 
6 08 
6 09 
7 00 
6o8 
6o3 

JAN 

6ol 
6o5 
706 
7o8 
Bol 

8o3 
8o3 

6o0 
5 o8 
5 06 
7 01 

8o3 
8o3 
7.9 
7 01 
8o2 

6 o9 
1 o4 
702 
702 
6o3 

5o8 
6 0 4 
7 o1 
7 00 
6 o 7 
7 o9 

7 09 
705 
704 
6o7 
6 o8 

7o6 
708 
8o0 
1o6 
6.6 

6o5 
1o3 
7 0: 

5.4 
6o0 
6o2 
6.3 
6o5 

6.0 
6.3 
5o5 
4. 4 
3o8 

5o4 
6 o6 
6 o9 

6.5 
6o8 
6o2 
6o0 
5o6 

507 
409 
4 . 2 
4o6 
4o6 

5o2 
6o2 

6.9 
7oS 
8o6 
8o3 
8 o0 

7 08 
1 o9 
7 o6 
7 . 1 
6 o0 
7 . 0 

84 

APR 

708 
706 
7.6 
7 o6 
6o 7 

5o6 
6o2 
5ol 

4o6 
4o2 
3o5 
4o2 

4.2 
4o3 
3.5 
3 oS 
3 . 6 

3o5 
4o0 
5.0 
5.5 
5.6 

5 o6 
5 o4 
5 o3 
5 o1 
4o9 

Y.AY 

4 0 9 
4 0 9 
4 08 
4o5 
<( .l 

4__ 

.; .5 
4o5 
4 0 4 
4 0 4 

4o3 
4. 4 
4.3 

4.9 
407 
4 . 8 
4o9 
5 o0 

5o0 
5o4 
5 .l 
4o9 
5.3 

4. 9 
4 0 9 
5o4 
4o3 
5 o0 
408 

Jl/NE 

4o4 
408 
502 
5.1 
5.1 

5 06 
5o4 
6o0 
5o7 
5o6 

6o2 
603 

6 o5 
6o4 
6o4 
6.2 
6o2 

6o2 
6o2 
6o0 
6o0 
6 02 

6o2 
6o2 
6o1 
6o0 
6 o0 

6o3 
6.4 
604 
6. 4 
6o4 

6o5 
6o7 
6 o7 
6 . 6 
6oS 

6 o6 

703 
7 0: 
703 
7o5 

708 
8o2 
8o5 
8.9 
9o2 

902 
9o3 
9.2 
9 o2 
9 o1 
8.9 

At:G 

8o9 
901 
9 01 
9o2 
9o0 

903 
9o3 
9o2 
8o8 
So9 

9o6 
909 
9o6 

809 
8o9 
8o9 

809 
8o9 
9o0 
8o2 
8 o0 

707 
8o0 
8o4 
8.6 
8o6 
Bo7 

SEPT 

8o9 
8 07 
8 . 4 
705 
702 

7oS 
8oO 
9o1 
9o5 
9o0 

So6 
8o5 
806 
8o6 
8o 7 

9o4 
9o5 
9 06 
905 
9o5 

9o8 

11.8 
12o0 
12 o2 



Table 46.--Daily mean value:~ of sali nity at :~ite C3, 
Novetrber 1989-September 1990 

LOCATION. --Lac 35°11 1 25", long 76°39'48"; Beaufott County, 0:1 :.eft s1d41 of channel in 
Campbei;. Creek, ""'hich receives drai:1age L'rom aqrict:lt.ural CrainaQe <:ana~s 82 and B3 ; 0.75 
mi downst.:-eam from site C2 , 6.5 :r-i east ot Aurora; HyO.rolo9ic Unit 0302010~; USGS 
downstream orcer i<ier.tlfica~ion :t·.Jnb•r 0208~5517$. Sal :..n:.t.y senaor positioned about 2 1/2 
~t above bott.Ol':'l 0~ ch~;nnel. 

:l"'JNAGE ARE..!!.. - -7, SC: acres c:. i ::.:21. 

r::;uo:> c:; ~~=R~.--~ove•ber ~9S9 ::.:-.re .. g~ S.p:en:..ber 199;. 

~ !.Y.AltKS . --::._, c!.:e; •• !oot; _,2 $<;:;are :dle; ppt, ?an.s per t.hOOJS.ar:d; ---, ::o cia:::. a. .. , - ' Xaxlmuc reco.rceci IAA1t:ity (ll. 5 P?t.) occurred on Septe:"':Cer JC, 199C; =.1::1:nJ~ recoroea 
salini:.y {.!.£ pp:.J occurred 0:": X:arc:t 9, 1 99~. 

SALINITY, PARTS PER THOUSI\~D, NOVEMBER :989-SEPTEM8£R 1990 

DAY NCV DtC JAN FE a Y.~R APR MAY JUNE :ULY AUG SEPT 

1 9.! 7.~ 1.a 7.3 9.~ 5.2 5. 7 6.8 9.8 9.~ 
2 7,8 7,8 8.2 6.3 9.2 ;, : 6.0 6.6 9 . 8 9.5 
3 7. 9 8.4 8.3 s., 8.2 5.2 6.! 6.6 9.6 9.3 
~ e.: 8.8 6.! 5.C 7.6 - ' , __ €.5 6.6 9 . 7 9.1 
5 ; .0 8.8 6. - <.9 7.: 4.9 5.8 6.6 9.8 9.2 

6 8.7 8.5 7 . 4 5. 4 6.~ 4 . 8 5.8 6.8 9 . 8 9 . 0 
7 9. 7 8 .l 7. 7 4. 7 !>.8 ~. 7 6 . 1 6.6 9 . 9 10 . 2 
8 9.3 7.2 ~ .2 5.8 4. 7 6.4 6 . 5 10.0 11 . 1 
9 9 . 0 6.6 4 .1 4 . 8 6.3 6 . 5 9 . 9 10.7 

10 7.2 !>. 2 4.9 4 . 7 6 . 3 6 . 6 10. 2 10 . 3 

ll 6.1 5,6 4 . 7 6.2 6.6 0 . ~ 10.2 
12 6.4 6 . 4 6.9 ~.9 4 . 8 6.3 0.6 10.2 
13 9. 3 5.2 6.5 5.1 4.8 o.: 9.9 
:4 9.6 6.4 4.6 9,7 
15 8.9 8.1 4.6 9.4 

16 7.9 1,7 8.0 6. -< 5.6 S . 5 6. 7 9.8 
~7 8.6 9.2 8.0 : . 2 C.8 s.~ 6.7 7.9 9.7 
18 8.7 8.: 8.2 8.1 5.C 5 . 4 6.7 8.1 9.3 9.9 
19 7 . 9 7,8 8.1 8 . 6 5.0 s .s 6.5 8 . 2 9 . 4 9.9 
20 7 . 9 7.6 7.6 8.7 4.8 :.5 6.6 8.6 9 . 5 10.1 

21 8 . 1 7 . 8 6.9 7 . 3 9 . 1 4.6 5 . 6 6.7 8 . 8 9 .5 10 . 6 
22 8 . 5 7.1 6.8 7 . 7 8.4 5.0 5.9 6. 7 8 . 9 9 . 4 
23 8 .2 6.8 6 . 9 7.2 ! o., !>.0 5.8 6.~ 9 . 2 9 . 6 
24 8.2 6 . 3 i.l 7.4 9. 7 5.3 5.6 6.5 9.7 9.~ 
2:. 8.c 6.4 7.0 5.8 9.2 !>.4 5.8 6.3 9.~ 9 . 2 

26 a.c 6.7 6.8 6. - 9.9 5. 4 5 . 5 6.4 9.~ 9 . 2 
27 8.4 6.7 6.4 s.c 9.5 5.3 5 . 9 6.5 9.2 9.2 
28 8 . 7 6.8 7.1 - .9 8.3 5.2 6 . 0 6.4 9.2 9.3 : .1 
29 8.6 6. 7 7.6 9.7 5.2 5.5 6.~ 9.5 8 . 9 :.2 
30 8.0 6.5 7.5 9.6 5.2 5.5 6. 7 9.3 8.9 ! . < 
31 6.C 7.4 9.5 5.9 9.2 9.: 

85 



Table 41. --Daily mean value3 ot 3alinity a t 3ite C4, 
November 1989-September 1990 

LOCATlON . --:.a~ 3~·~6'55", !ot.q: 76°~9'~2"; Bea.u!ort Co~;ncy, 0:1 left 3.;.de of channe: i:t 
Campbell Cree~, which roceives o~a!~a;e from a9ric~:t~ral crQ!nage cana:s B2 and B3; 1 mi 
downst.r·ean from. site CJ, ? mi eas't of Aurora; HyOrol09.l.C t;nit 03020~.041 ;JSGS do•,..nstrearn 
order i<ie::.tifica.t1on nurr.ber 0208~3!>195. Salinity sensor positioned &bOt;'t 2 :12 ft above 
~O";tom of cl".a:'1:"1el. 

DRAINAGE A"-EA. --3, 306 acoos c:4 .s ~i 21. 

P!:.!t!O~ OF ~cc:t::. --~;ove:"'t.r 1989 ~::=o:.;.g:: Sep:eeber ~ 99~. 

R!~~KS. --=!, ~i.e; !:, !oct; ~~~, s~~are -ile; pp~, pa~s ~= ~housand: - --, ~o ca~a. 
~ax:=~~ reco:Ceo sa.1n1ty 113.: ??~• oce~rred on Dece~Oer ,, !989; o1n1r;~ :eco=Oed 
sa~inir.y c~.2 pp:l oc:curre:J or: Xa::c:J :~, 1990. 

CAY 

2 
3 
4 
~ 

t 
7 
8 
9 

10 

ll 
!2 
13 
:4 
:5 

:6 
17 
:a 
!9 
20 

2: 
22 
23 
24 
25 

2£ 
21 
28 
29 
30 
3: 

NOV 

9.6 
9.S 
9 . ' 
9.8 

:o .o 
~0 . 4 
:0 . 3 
: 1.2 
:0.7 
!.0.3. 

:c.9 
:0.5 
9.9 
9 . 5 

:o. 2 

SALINITY, PARTS P£R TiiOUSAND, ~OVHlBER 1989-SEPTtMBER !990 

C£C 

10.5 
1!.2 
!:.5 
!0.9 
!0.9 

2.0 
~.9 
:. .1 
:::.a 
9.6 

:::.2 
:.5 
c.e 
:.c; 
:.7 

9.: 
9.7 
9. e 
3.~ 
>.4 

9.6 
8 . 8 
7,1 
7.5 
7.' 

7 0 5 
8.0 
; • 4 
8.: 
a.: 
7.1 

JAN 

9,j. 

l t. 1 
ll. 4 
ll.4 
:1.3 

10.9 
9.9 

7. 4 
6.5 
8.4 
9.6 

9.9 
!.C.3 
lC.O 
9. 4 
9.0 

8.4 
8.1 
8.1 
9.2 
9.1 

9. 5 
8.6 
9.9 
9.6 
9 .l 
9.3 

FEB 

a.~ 
3:.: 
9.5 
&.5 
E. 6 

8.6 e .... 
8 . 4 
e.o 
1 . 6 

7.9 
e.: 
1.9 

- -... 
3.: 
a . :; 

8 . 6 
8 . 2 
8 . C 
e . : 
8 . ~ 

l-IAR 

8.3 
7.5 
6.5 
5.6 
~.6 

5.3 
5.4 
5.4 
!;.4 
5.3 

6.1 
6.8 

9. 1 
10 . 1 
10.5 
10.0 

9.6 

9.6 
9.9 
9.8 
9.4 
8.6 
8 . 9 

APR 

8.9 
8.9 
a.: 
6.4 
) . 7 

7.7 
7.0 
6.1 

5.6 
5.6 
5.4 
;.7 

6.4 
6.4 
6.3 
5.5 
5.9 

6 . 0 
6. 3 
6 . 5 
6 . 5 
6 . 2 

6.2 
5.3 
s.; 
6.: 
5.9 

86 

Y.J..'f 

5 . 6 
6.0 
6 . : 
5.6 
5.i 

s.s 
5.9; 
5.i 
5.6 
5.7 

6.C 
5.8 
5.4 

5.€ 

5.3 
5.9 
6.0 

6 . 0 
6 . 6 
6.8 
6.8 
6 . 8 

E.: 
6.6 
6.9 
6.7 
6.5 
6 . 8 

JUNE 

7.0 
7. 5 
7.2 
6.8 
6.3 

6.4 
6.5 
6.8 
6.5 
6.8 

7.1 
6.6 

LO 
6.9 
7. 0 
6.9 
6 . 9 

6. 8 
6. 8 
6.8 
6.8 
6.8 

6.6 
6.7 
6.7 
6.8 
7,0 

J~LY 

6.3 
6.' 
1.::: 
6.9 
) . : 
7.2 
7,:;: 
7.: 
6.9 
7.0 

7.0 

9.! 
9.0 
9.3 
9.7 

9.4 
9.5 

10.0 
~:::.2 
9.6 

9.6 
~."; 
9.6 
>.8 
9.5 
9.8 

AUG 

:~ . 8 
9.8 
9.2 
9.3 
9.3 

g . 2 
9 . 7 
0 . 5 
0.0 
0.3 

0.8 
0.8 
0.3 

9 . 2 
9 . : 
9 . 3 

9 . 2 
9 . 4 
9 . 4 
9.4 
9.4 

9.0 
8 . 8 
8.9 
8.8 
S . 6 
8.8 

SEPT 

9.~ 
9.e 
9.3 
9.: 
9.0 

8.9 
9.9 

10.3 
9.5 
9 . 6 

10 . 1 
9.7 
9.9 

10.0 
9.7 

10.0 
10.0 
10.3 
10.2 
10.3 

10.4 

~1. 9 
11.8 
12.0 



Table 48 . --Daily mean values of salinity at site C5, 
November 1989- Sept ember l99Q 

LOCATION . --Lat. 35°17'00", long 16°38" 12"; 3eaufor-t County, 0!"! _eft side of cha:t:tel in 
Campbell Creek, wh..::.eh receives drainaqe fro:n. agricl;.ic~.:ral cirainage cana:s B2 and B3; 0 . 90 
:.:1 dOWO$tre.tm f:'O::'i sir.e C4, 8 r.:i eas~ of Aurora; Hydrologic ~nit 03020104; CSGS cio·~nsr. rea:r: 
or dar icient.if!.car.!.on :tumbcr 0208455205. Salini~y sensor positioned about 2 :/2 ft above 
bottom of channel. 

DR~:!<AGE AREA . --:0,835 acres (16. 9 m~ 2) . 

?ERIOD OF RECORD. --~overeber 1989 ~h.rol;gh Septer.'lber 199C. 

REMARKS.--mi, tr.i:.e; ft, foot.; i.li 2 
I scp;are ~iie; ppt., parts per ";housanci; --- ' no ciat.a. 

!>1aximum recc:.-deci salin!ty {12 . 5 ppt.) occ·.Jrred on Septe!"'lber 30, 1990; :T':in!.:or.u!!' recorded 
salinity (4 . 1 pp~J occt:.rred on Xarch 1 and March 8, :990. 

SA!..lNITY, PARTS PER THOUSII~D, NOVE~{3ER 1989- SEPTEMBER 1990 

-:>!J.. 't NOV :>~C JAN FEB YA.R. APR ¥-~-Y JUNE J .. " V "-- A:;G SEPT' 

1 8 . 9 9.9 8.8 5.1 5.5 7.0 6 . 8 :o. 2 8 .8 
2 8 . 9 9 . 1 9 . 3 4 . 9 5 . ~ 7 . 0 6.8 10.0 e.8 
3 8.7 ~.3 9.2 5. ~ 5.~ 6 . 7 7 . : lC. 0 9 . 1 
4 9 . 0 8 . 7 9.0 5.: 5 . 3 6.7 7 . 3 1::. o 8 . 7 
5 9.2 8.; 9.2 5.2 5.2 6.8 7.3 :~ . 2 8.6 

6 9.7 9.0 9.: 5.2 5 . 2 7 . 0 7.3 :o.5 8.9 
7 9 . 8 S.9 9 . : 5 . ~ 5 . 3 6 . 9 7.1: 1:.4 9.3 
8 9 . 9 9.C 4.8 5 . 2 6 . 8 7.3 !.! . , 9 . 1 
9 9 . 7 9.0 5.3 5.2 6 . 6 7 .2 10 . 9 9 . 2 

10 8 . 9 8.e 5 . 6 5.3 6.8 7.3 10 . 6 9 . 5 

11 9.4 :).9 s.: 7.1 7 . ' 0.5 9.3 
12 9.3 6.0 6.9 5.2 7 . 1 0.3 9 . 6 
13 a., 9.~ 6 . 9 5.1 0 . 3 9.8 
14 9.3 6 . 6 10.0 
15 9 . 2 1.4 9,9 

16 8.9 8 . 5 8 . 0 6.4 6.C 7 . 2 10 . 0 
17 8 . 2 8 . 9 8 . 6 5.5 5 . 8 7.2 9.5 :0.2 
18 8 . 3 8 . 7 8.5 5.9 5 . 7 7 .0 9.5 o.;. :o . 2 
19 8.6 8.1 8 . 2 6.8 5.9 6.9 9 . 7 0 . ~ 10.3 
20 8 .2 8 . 0 8.0 6.1 6.C 7 . 0 9.6 o.c 10.7 

21 8.5 8 . 2 7 .8 6 . 2 6.: 7.0 9 . 1 9.9 10 . 8 
22 8.6 7.1 7.8 5 . 9 6 .~ 6 . 7 9 . 7 9.9 
23 8 . 7 6 . 9 8 . 4 5 . 9 6 . 3 6.8 10 . 2 9.9 
24 8.8 6 . 7 8 . 3 8.3 5 . 7 6 . 3 6 . 7 9 . 9 9.8 
25 8 . 7 7 . 1 8.4 8 .4 5 . 7 6.8 6 .8 9.5 9.5 

26 8.6 7 . 0 8 . 2 9.0 5 . 7 6.6 7 .0 9 . 7 9.3 
27 8 . 6 6 . 9 9.0 7.0 5 . 6 6 . 6 6,9 9.7 9.0 
28 8 . 7 6 . 9 9.7 6.8 5 . 6 6.9 7.0 9 . 4 9.9 12.1 
29 8.9 7 . 1 9 . 4 5.5 6.6 6,8 9.5 8 . 6 11.8 
30 8 . 9 6 . 6 9 . 1 5 . 5 6.6 6,9 9.3 8.7 12 . 3 
31 7 . 2 9.1 6.9 10 . 2 8 . 8 
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Table 49. --0aily mean values of salinity at site C6, 
November 1989-September 1990 

LOCATION. --Lat 35°17'12"' , lon9 76°37'2311 ; Beaufo~ Coun~y, on left side of channel in 
Campbel l Creek, which receives drainage from ag~icultural drainage canals B2 and B3; 0.80 
~i downstream fro~ site CS, 9 mi east of Auro~a; ~ydrologic Unit 0302Cl04; USGS downstream 
order iden~ifica~ion number 0208455220. Salinity sensor positioned abcu~ 2 l/2 ft above 
bottom o f channel. 

DRAlNAGE AREA.--12,755 acres (19.9 ~i2 ). 

PERIOD Of RE.CCRD.-- Novembet' 1989 t.hro·Jgh September 1990 . 

REMARKS.-- oi, ~ile; ft , foot.; mi2 , sq~are mile; ppt, parts per thousand; ---, no data. 
Maximum recorded sa linity {12 .7 pp~) occurred on August 8 and September 30, 1990; minimu~ 
recorded salinity (2 .6 ppc) oeeurrad on May 14, 1990. 

DAY 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 

~ov 

9.0 
9.9 
9. 7 
9.9 
9.8 

10.0 
10.0 
9.9 

10.0 
9.6 

9.6 
9.6 
9.5 
9 . 6 
9 . 6 

SALINITY, PARTS ?i:R :'HOUSAND, NOnt1BER 1989- SEPEMBER :990 

o~c 

9.6 
9.5 
9.6 

10 .9 
10.6 

10.4 
10 . 3 
10.0 
9.9 
9.9 

9.6 
8.2 
7 .8 
8.5 
9 . 4 

8 . 0 
8.1 
8.2 
8.0 
7. 7 

7 . 7 
7.3 
8 . 7 
8 . 7 
9.4 

9 . 3 
8.9 
a. 1 
8.3 
8 . 2 
8.2 

JA)l 

8.0 
8 . 3 
9.0 
9.0 
8 . 9 

8.6 
8.5 

7 . 3 
7 .8 
8.6 
8.5 

8.3 
8.2 
8.0 
8.0 
8.0 

7 . 8 
8.3 
8.3 
8.4 
e.: 
8.6 
9.6 
9.8 
9. 4 
9.3 
9. 4 

9.3 
9.2 
9.1 
8 . 3 
8.9 

9.0 
8.7 
8.8 
8.7 
8.3 

9.0 
9.4 
9.2 

8.8 
9.2 
9.1 
9.1 
9 . 3 

9.0 
8 . 9 
9 . 6 
9.3 
9.8 

9.3 
7 . 7 
6.~ 

4.6 
3 . 6 
4.0 
4 . 2 
4.0 

4.5 
4 . 4 
3.8 
4 . 5 
4.7 

5.3 
5.6 

10.6 
10 . 5 
10 . 4 
10 . 1 

9 . 7 

9.4 
9.1 
9 . 1 
9 . 0 
7 . 9 
6.6 

1\?R 

6.8 
6 . 8 
6 . 9 
6.5 
6.7 

6.9 
7.1 
6 . 8 

6.3 
6.2 
6.1 
6.2 
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6.0 
5.6 
5. 4 
5 . 2 
5 . 5 

6.1 
5.9 
5.9 
6.0 
5.8 

5.9 
5.8 
5.8 
5.8 
5. 7 

MAY 

5.6 
5 .7 
5.8 
5 . 6 
5 . 5 

5.4 
5.4 
5.~ 

5.3 
5.3 

5 . 4 
5.4 
5.3 
4.1 

6.1 
5.9 
6.0 
6.4 
6 . 2 

6 . 3 
6 . S 
6.3 
7.0 
7 . 2 

6. 9 
7.3 
7.4 
7.3 
7.3 
7 . 4 

JON£ 

7.5 
7.3 
7 . 0 
7.4 
7.5 

7.6 
7.2 
7 . 1 
7 . 0 
7. 4 

7.3 
7 . 4 

7.3 
7.1 
7.1 
7.2 
7 . 2 

7 .3 
7.2 
7.1 
7. 4 
7. 4 

7 .4 
7. 4 
7 . 5 
7.5 
7. 4 

JULY 

7.5 
7.6 
7.6 
7 .6 
7.8 

7 .8 
7. 9 
7.9 
7 . 7 
7.8 

8.1 

9.0 
9.2 
9.3 
9.4 

9. 4 
9. 4 
9.6 
9.8 
9.8 

9.7 
9 . 7 
9.8 
9 . 8 

:o .o 
:1.1 

AUG 

10 .5 
10 .3 
10.3 
10 . 4 
10 .5 

10 .5 
ll . 5 
11. 7 
11.2 
10.4 

10.5 
10.8 
11.0 

9.6 
9 . 3 
9.3 

8. 7 
8.3 
8.2 
8 . 2 
8 . 2 

8.4 
8 . 3 
e. 3 
8.5 
8.5 
8 . 5 

SE?T 

8.1 
9.2 
9.6 
9 . 2 
9.2 

9.6 
9 . 6 
9.3 
9 . 3 
9 . 8 

9.6 
9.4 
9 . 5 
9 . 6 
9 . 5 

9.6 
9.5 
9.6 
9.9 
9 . 8 

9.8 

2.~ 
2.4 
2.4 
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