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FOREWORD 

On September 1, 1965 the Texas Water Carmission (formerly, before February 
1962, the S t a t e  Board of Water Engineers) experienced a far-reaching realign- 
ment of functions and personnel, directed toward the increased emphasis needed 
for planning and developing Texas' water resources and for administering water 
r ights .  

Realigned and concentrated i n  the Texas Water Development Board were the 
investigative, planning, development, research, financing, and supporting func- 
tions, including the reports review and publication functions. The name Texas 
Water Commission was changed t o  Texas Water Rights Commission, and responsibil-  
i t y  for functions re la t ing  t o  water-rights administration was vested therein. 

For the reader 's  convenience, references i n  t h i s  report  have been altered,  
where necessary, t o  r e f l e c t  the current (post September 1, 1965) assignment of 
responsibi l i ty  for  the function mentioned. I n  other words c red i t  for a func- 
t ion performed by the Texas Water Camnission before the September 1, 1965 
realignment generally w i l l  be given i n  t h i s  report  e i ther  t o  the Water Develop- 
ment Board or t o  the Water Rights Camnission, depending on which agency now has 
responsibi l i ty  for that  function. 

Chief Engineer 
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C H E M I C A L  C O M P O S I T I O N  O F  T E X A S  

S U R F A C E  W A T E R S ,  1 9 6 3  

INTRODUCTION 

This report  contains data on the chemical quali ty of the surface waters of 
Texas for  the water year 1963 (October 1, 1962 t o  September 30, 1963). Results 
a r e  presented for  chemical analyses of water samples obtained dai ly  or less f r e -  
quently a t  selected s i t e s  throughout the State.  

The material  dissolved i n  the water of a stream is derived from many 
sources, and the amount carried i s  constantly changing. Water i n  contact with 
rocks and so i l s ,  even for  short periods of time, w i l l  dissolve some of the 
mineral and organic substances. Industries and c i t y  sewer systems contribute 
waste water containing dissolved materials. Runoff from cult ivated farmlands 
may contain phosphate, potassim, and n i t r a t e  from f e r t i l i z e r s .  Forest areas 
yield runoff containing wastes from the decomposition of organic matter. 

The concentration of dissolved so l ids  i n  the water i s  usually a t  a minimum 
when streams a r e  i n  flood. As streamflow decreases the concentration of d i s -  
solved so l ids  generally increases so tha t  where the base flow of a stream i s  
maintained by ground water the  dissolved-solids concentration i s  generally a t  a 
maximum. 

The records of chemical analysis of surface waters i n  t h i s  report serve as  
a basis for determining the s u i t a b i l i t y  of the waters for municipal, industr ia l ,  
and agr icu l tura l  uses, insofar as  such use i s  affected by the dissolved mineral 
matter i n  the waters. 

COOPERATION 

This is the eighteenth i n  a s e r i e s  of annual reports (water years 1946-63) 
on the chemical qual i ty  of surface waters of Texas prepared by the U.S. Geologi- 
c a l  Survey i n  cooperation with the Texas Water Development Board. I n  addit ion 
t o  the annual reports, two ea r l i e r  reports contained data for  the water years 
1938-44 and 1938-45, respectively. Information as  t o  the ava i l ab i l i t y  of these 
reports may be obtained by writ ing the Texas Water Development Board, Austin, 
Texas. 

Other agencies cooperating i n  the col lect ion of these data were the Brazos 
River Authority, the Canadian River Municipal Water Authority, the Chambers- 
Liberty Counties Navigation Dist r ic t ,  the c i t i e s  of Dallas, Fort Worth, and 
Wichita Falls ,  the Colorado River Municipal Water Dis t r ic t ,  the Corps of Engi- 
neers, U.S. Army, the Dow Chemical Company, the Lower Colorado River Authority, 
the Lower Neches Valley Authority, the Red Bluff Water Power Control Dis t r ic t ,  



the Sabine River Authority, the Tarrant County Water Control and Improvement Dis- 
t r i c t  No. 1, the Texas Elec t r ic  Service Company, the West Central Texas Munici- 
pal Water Dis t r ic t ,  and the Wichita County Water Improvement Dis t r ic t s  No. 1 and 
No. 2. 

Analyses for  the Red River near Gainesville were made by the Oklahoma C i t y  
off ice  of the U.S. Geological Survey, i n  cooperation with the Oklahoma Water 
Resources Board. 

Records for  10 s ta t ions  i n  the Rio Grande Basin were furnished by the U.S. 
Department of Agriculture, i n  cooperation with the International Boundary and 
Water Commission. 

COLLECl!ION AND ANALYSIS OF SAMPLES 

The samples for  which data a r e  given were collected from October 1, 1962 
t o  September 30, 1963. Descriptive statements a r e  given for  each sampling s t a -  
t ion  for  which a regular se r ies  of chemical analyses have been made. These 
statements give location of the stream-sampling station,  drainage area of the 
stream above the s ta t ion,  length of time for which records a r e  available, 
extremes of dissolved solids,  hardness, spec i f ic  conductance, water temperature, 
and other pertinent data. Records of discharge of the stream a t  or near the 
sampling s i t e  for the sampling period a r e  included i n  most tables of analyses. 

Texas Water Development Board -U.S . Geologica 1 Survey 
Sampling Program 

During the period covered by th i s  report  samples were collected dai ly  a t  
57  s ta t ions  on Texas streams and twice weekly a t  four sampling s i t e s  i n  Tr in i ty  
Bay near the mouth of the Trini ty  River. Samples were collected periodically 
a t  three s i t e s  i n  a small area on S a l t  Croton and Haystack Creeks near Asper- 
mont. I n  addit ion t o  the chemical-quality data included i n  t h i s  report, temper- 
a ture  data for  streams a t  47 of the sampling s ta t ions  a r e  avai lable  i n  the 
f i l e s  of the U.S. Geological Survey i n  Austin. Records of chemical quali ty of 
streams a t  56 addit ional sampling s ta t ions  have been published i n  ea r l i e r  
reports of th i s  se r ies .  The locations of the ac t ive  and inactive s ta t ions  are  
shown on the accompanying map (Plate  1).  The periods of operation of a l l  the 
s ta t ions  a r e  shown on the bar graph (Figure 4). The three sampling s i t e s  on 
S a l t  Croton and Haystack Creeks a r e  indicated as a single location (46) on the 
map 

Water samples were usually collected a t  or near a Geological Survey stream- 
gaging s ta t ion.  Specific conductance was determined on a l l  samples. Composite 
samples were uaually made for  10-day periods by using equal volumes of succes- 
s ive  samples having similar conductance. For sane streams tha t  are  subject  t o  
sudden and large changes i n  chemical composition or concentration, samples were 
cwposited for  shorter periods on the basis of concentration of dai ly  samples, 
r iver  stage, weather conditions, and other background information of the stream. 
A t  several  sampling s ta t ions  where chemical composition changes gradually, 
da i ly  samples for  an en t i r e  month were composited. 



Reconnaissance Study 

The collection of samples a t  miscellaneous s i t e s  was increased s l i gh t ly  
during the 1963 water year. Sampling for the statewide reconnaissance study> 
was concentrated i n  the Neches and San Jacinto River Basins and reports smmaa- 
r iz ing  water qual i ty  i n  those basins a r e  i n  preparation. Similar reports are  
planned for  the other major r i ve r  basins of the S t a t e  during the period 1965-68. 

Low-F low Investigations 

A s e r i e s  of low-flow investigations was begun i n  1962 to  evaluate the qual- 
i t y  of water and the interchange of ground and surface water i n  streams. These 
investigations a r e  cooperative projects of the Geological Survey and the Texas 
Water Development Board. 

Low-flow investigations were made during the 1963 water year on the Sabine 
River, on the Lampasas River i n  the Brazos River Basin, on Cibolo Creek i n  the 
San Antonio River Basin, and on the Nueces River. Chemical analyses of samples 
collected during these investigations are  included with the miscellaneous analy- 
ses for  the respective basins. 

International Boundary and Water Camnission-U.S. Department of 
Agriculture Sampling Program 

Included i n  t h i s  report  are  chemical-quality records for 10 s ta t ions  i n  
the N o  Grande Basin where samples were collected by the International Boundary 
and Water Cnmnission and analyses made by the U.S. Department of Agriculture 
Agricultural Research Service, U.S. Sa l in i ty  Laboratory, Riverside, California. 
A t  two of the s ta t ions  samples were collected dai ly;  a t  the others, from 1 t o  31 
samples were collected each month. A s ingle  monthly composite was made by tak- 
ing frcm each individual sample an amount of water proportional to  the volume of 
riverflow represented by the sample. Results of these analyses a r e  a l so  pub- 
lished i n  equivalents per mil l ion i n  Water Bulletins Number 32 and 33 of the 
International Boundary and Water Canmission, together with streamflow and 
rela ted data. 

EXPRESSION OF RESULTS 

The chemical consti tuents given i n  the tables of analyses are  reported i n  
parts per million. A par t  per mill ion i s  a uni t  weight of a constituent i n  a 
mil l ion un i t  weights of water. Values for  other character is t ics  a r e  given i n  
appropriate uni ts .  

Mean discharge is reported i n  c f s  (cubic fee t  per second). A cubic foot 
per second i s  the r a t e  of discharge of a stream whose channel i s  1 square foot 
i n  cross-sectional area and whose average velocity is 1 foot per second. 

%Texas Water Camnission, 1962, The present reconnaissance study program of 
the chemical quali ty of streams i n  Texas: Texas Water Commission Circ. 6201, 
15 p. 



Dissolved so l ids  a r e  reported i n  tons per day, tons per acre-foot, and 
parts per million. Values reported for  dissolved sol ids  less  than 1,000 ppm 
(par ts  per million) a r e  residues on evaporation and for  more than 1,000 ppm a re  
sums of determined constituents unless noted otherwise. I n  obtaining the sum, 
the bicarbonate is calculated as carbonate by dividing by 2.03. 

Sodium-adsorption r a t i o  (SAR) i s  used to  express the r e l a t i ve  ac t iv i ty  of 
sod im ions i n  exchange reactions with the so i l ,  and is an index of the sodium 
or a l k a l i  hazard to the so i l .  

SAR = 
~ a +  

where the concentrations of the constituents a r e  expressed i n  equivalents per 
mill ion.  Waters a r e  divided in to  four classes with respect t o  sodium haiard 
depending upon the SAR value and the spec i f ic  conductance. (See Figure 1.) A t  
a conductance of 100 micromhos per centimeter the dividing points are  a t  SAR 
values of 10, 18, and 26, but a t  5,000 micromhos the corresponding dividing 
points a r e  a t  SAR values of approximately 2.5, 6.5, and 11. 

Specific conductance, a measure of a water's a b i l i t y  t o  conduct an e lec-  
t r i c  current, i s  reported inmicromhos per centimeter a t  25'C. It varies with 
the amount of dissolved so l ids  and i s  used to  approximate the dissolved-solids 
content. 

A water having a pH of 7.0 is considered to be neutral ;  less than 7.0 
increasingly acidic;  and greater than 7.0 increasingly alkaline.  

Sodium and potassium a re  reported as  sodium unless l i s t ed  separately i n  
the tables. 

Hardness due t o  calcium and magnesium, and noncarbonatehardness are  
reported as calcium carbonate (CaC03). 

The discharge-weighted averages of analyses a r e  reported for da i ly  sam- 
pling s ta t ions  for  which discharge records are  available. The weighted-average 
value represents the approximate composition of water t ha t  would be found i n  a 
reservoir  containing a l l  the water passing a given s t a t i on  during the year, 
a f t e r  thorough mixing i n  the reservoir .  

The samples were analyzed according t o  methods used by the U.S. Geological 
survey.ll 

SURFACE-WATER RUNOFF AND CHEMICALQUALITY CONDITIONS 

Runoff was generally def ic ien t  throughout Texas during the 1963 water year, 
with near-drouth conditions developing over most of the State. Locally, 

3 Rainwater, F. H., and Thatcher, L. L., 1960, Methods for col lect ion and 
analysis of water samples: U.S. Geol. Survey Water-Supply Paper 1454, 301 p., 
17 figs.,  3 tables. 
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excessive ra ins  caused flooding i n  the Dallas area i n  October; i n  the upper 
Trinity,  Sabine, and Sulphur Rivers i n  April; and i n  the lower Nueces River i n  
June. Rainfall  associated with Hurricane Cindy approached 24 inches on Septem- 
ber 17 i n  the Beaumont-Port Arthur area. 

Mean discharges for selected s ta t ions  for the 1962 and 1963 water years, 
and for the period of record, a r e  shown i n  Figure 2. On many streams, changes 
i n  dissolved sol ids  a r e  closely re la ted t o  the r a t e  of discharge. Low flows 
a re  l ikely t o  be considerably more mineralized than are  floodflows i n  the same 
stream. For streams whose discharge i s  controlled by reservoirs, the chemical 
composition of the water may remain r e l a t i ve ly  constant despite large fluctua- 
t ions  i n  discharge. Streams that  a r e  subject t o  pollution by o i l  f i e lds  or 
other sources of s a l t s  may show large increases i n  dissolved sol ids  whenmoder- 
a t e  storm runoff flushes o i l - f i e l d  wastes or s a l t  residues i n to  the streams. 

I n  Table 1 are  l i s t ed  the mean discharges and the maximum, minimum, and 
weighted-average concentrations of dissolved sol ids  for  s ta t ions  operated under 
the Texas Water Development Board-U.S. Geological Survey cooperative program 
during the 1963 water year. 

Canadian River Basin 

Streamflow a t  the s t a t i on  Canadian River near Amarillo for the 1963 water 
year was about 80 percent of the previous year and less than 30 percent of the 
26-year average. Almost 80 percent of the runoff for  the year occurred during 
the summer. Although runoff during 1963 was less than i n  1962 the weighted- 
average concentration of dissolved solids was 779 ppm, which i s  41 ppm less 
than i n  1962. 

Low flow i s  maintained by drainage of sewage eff luent  down East Amarillo 
Creek from the Amarillo sewage disposal plant, and n i t r a t e s  during much of the 
time exceed 30 pprn. The weighted-average n i t r a t e  concentration for  1963 was 11 
Ppm- 

Red River Basin 

Streamflow i n  the Red River Basin i n  1963 was less  than half the 27-year 
average and only about half of t ha t  recorded i n  1962. 

A t  the s t a t i on  L i t t l e  Wichita River near Henrietta, streamflow was about 
80 percent of the 10-year average and about the same as  i n  1962. The water was 
of good qual i ty  except during periods of low flow. The weighted-average concen- 
t ra t ion  of dissolved sol ids  was 158 ppm, which i s  76 ppm less  than i n  1962. 

The chemical-quality s ta t ion  L i t t l e  Wichita River near Ringgold was d i s -  
continued on October 31, 1962. 

A t  Denison Dam, the chemical quali ty of the outflow from Lake Texoma was 
uniform and improved s l i gh t ly  over 1962. The weighted-average concentration of 
dissolved so l ids  was 989 ppm. 
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Crnron Creek near Jayton 
S+lt crotoncreelr near * r p e m n c  
Salt Fork Braror River ocai AsDermOni 
siaror River at Seymour 
Cali iornfa Creek near Scamiord 
Deep Creek at HDTan 
Hubbard Cree* near iilban" 

Lanpasas River aC Youn$rporr 
Little River at cornem* 
Braror Rive1 at Hi~huay 2 1  near Bryan 
Y e p a  Creek near Samerville 
BaYa60ra River near Bryan 
Breios River at Richmond 
Braro. River at Rarri. Reservoir near *ogleton 
Bralor River at Braloria River near Bnuox ia  

COLORADO RIVER %SIN 
Colorado River near Ira 
Colorado River ar Colorado City 
Bells Creek near Westbrook 
Colorado River near Silver 
Colorado River at Ballinger 
san Snbo River near San Sabe 
Colorado River ntar Sam Saba 

Colorado River at Wharfan 

U Y A C A  RIVER %SIB 
Savidad River near Ca"ado 

GOIIDALUPE RIVER BASIN 
Gurdalvpe Rlrer a i  Vlctoria 

SW WTONIO R l Y I R  BASIN 
S a c  L"ta.io River a t  Coliad 

Sh" L Y N N I O - m C E S  COAST& *Re* 
lisrioo River or Reivgio 

NUECES RlYPR %SIN 
Nuecei River nea i  mlathir 

RIO C W O L  W E I N  
Peior River below Red Blvii Dam near Orla 
Pecor River near Girvi" 



Sulphur River Basin 

Flow i n  the South Sulphur River a t  the Cooperstation was only 47 percent 
of the flow i n  1962 and 42 percent of the 21-year average. The water was 
almost always of good quali ty with a weighted-average dissolved-solids concen- 
t r a t i on  of 159 ppm. 

Sabine River Basin 

The Sabine River drains an area of high r a i n f a l l  i n  East Texas and western 
Louisiana, but runoff during the 1963 water year was unusually low. As measured 
a t  the lowermost gaging s ta t ion,  Sabine River near Ruliff, streamflow was only 
33 percent of the 39-year average. 

The water of the basin i s  almost always low i n  dissolved solids,  but as  a 
r e su l t  of continued decreased flow the weighted-average concentration of d i s -  
solved sol ids  for the Ta tm s t a t i on  was 234 ppm, up 57 pprn from 1962 and a t  the 
Ruliff s t a t i on  the weighted average was 134 pprn, up 31 ppm from 1962. Duration 
curves for the Sabine River near Ruliff (Figure 3) show the percentage of time 
specif ic  concentrations of dissolved sol ids  were equaled or exceeded during the 
1963 water year and during water years 1954-63. 

Neches River Basin 

Runoff i n  the Neches River Basin during 1963 was less  than half as much as  
during 1962 and only about one-third as  much a s  the long-term average. 

Although often high i n  organic color and turbidity, the water of the basin 
i s  usually of good quality. The decrease i n  flow during 1963 caused an increase 
i n  the discharge-weighted average concentration of dissolved so l ids  a t  every 
s ta t ion.  The weighted average increased to  147 ppm a t  the s t a t i on  on the 
Neches River near Alto, up 26 pprn from 1962, increased t o  158 ppm a t  the s t a -  
t ion Angelina River near Lufkin, up 71 ppm from 1962, and increased t o  122 pprn 
a t  the Evadale s ta t ion,  up 20 ppm from 1962. Duration curves for  the Neches 
River a t  Evadale (Figure 3) show the percentage of time specif ic  concentrations 
of dissolved so l ids  were equaled or exceeded during the 1963 water year and 
during water years 1948-63. 

Trini ty  River Basin 

During the 1963 water year, streamflow i n  most of the streams i n  the upper 
Tr in i ty  River Basin was less  than i n  1962. Runoff for  the basin as measured a t  
the gaging s t a t i on  a t  Romayor was less than half  the 39-year average. 

Flow of the Trini ty  River a t  Rosser i s  largely controlled by reservoirs 
above Dallas and by Lavon Reservoir on the East Fork Trini ty  River. During low- 
flow periods much of the flow i s  sewage eff luent  from Fort  Worth and Dallas. 
High concentrations of n i t ra te ,  phosphate and ABS (alkyl benzene sulfonate) a r e  
usually present i n  sewage effluent,  and during 1963, n i t r a t e  concentrations 
were as high as  48 ppm, phosphate as  high as  11 ppm, and ABS as high as  1.8 ppm. 
The weighted-average n i t r a t e  concentration was 9.4 ppm. The weighted-average 
concentration of dissolved solids was 297 ppm, almost the same as  i n  1962. 
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Duration Curves for Dissolved Solids at  Four Selected Stations 



A new chemical-quality s ta t ion,  Long King Creek near Livingston, was estab- 
lished i n  the Tr in i ty  River Basin i n  January 1963. For the period January t o  
September, the weighted-average concentration of dissolved sol ids  was 142 ppm. 

Although runoff a t  the Romayor s ta t ion  was only about 80 percent of tha t  
i n  1962, the weighted-average concentration of dissolved sol ids  was s l i gh t ly  
less, 287 ppm i n  1963 as  compared to  295 ppm i n  1962. Duration curves for  the 
Romayor s t a t i on  (Figure 3) show the percentage of time spec i f ic  concentrations 
of dissolved sol ids  were equaled or exceeded during the 1963 water year and 
during water years 1958-63. 

San Jacinto River Basin 

A t  the chemical-quality s ta t ion,  West Fork San Jacinto River near Conroe, 
runoff i n  1963 was only about half the 27-year average but the average d i s -  
charge i n  1963 was 249 cfs  as compared t o  157 cfs  i n  1962. The water of the 
West Fork San Jacinto River is of good quali ty;  i n  1963 the weighted-average 
concentration of dissolved sol ids  was 146 ppm. 

Brazos River Basin 

Runoff i n  the Brazos River Basin was below average i n  1963 but a t  s ta t ions  
i n  the upper par t  of the basin i t  was about the same as i n  1962. However, the 
water generally was of s l i gh t ly  be t te r  quali ty than i n  1962. 

The 1963 average discharge of the Double Mountain Pork Brazos River near 
Aspermont was s l i gh t ly  lower than both the 34-year and 1962 averages. The 
weighted-average concentration of dissolved sol ids  was 1,120 ppm, nearly the 
same as i n  1962. The average discharge of the S a l t  Fork Brazos River near 
Aspermont was only 55 percent of the 24-year average, but was 28 percent more 
than i n  1962. The weighted-average concentration of dissolved sol ids  decreased 
t o  6,070 ppm, only two-thirds as high as i n  1962. 

Flow of the Brazos River a t  Seymour, downstream from the junction of the 
Double Mountain and Sa l t  Forks of the Brazos River, was 69 percent of the 39- 
year average and about the same as i n  1962. The weighted-average concentration 
of dissolved sol ids  was 2,850 ppm, a s l i g h t  increase over 1962. 

Three chemical-quality s ta t ions  were established i n  the Brazos River Basin 
during 1963. A s t a t i on  on California Creek near Stamford measures the s a l t  
load from an area having many o i l  f i e lds .  The other two s ta t ions ,  Deep Creek 
near Moran and North Fork Hubbard Creek near Albany, were established t o  meas- 
ure the quali ty of inflow to  Hubbard Creek Reservoir. 

Storage i n  Possum Kingdom Reservoir decreased during 1963 from 692,600 
acre-feet on October 1, 1962 t o  560,800 acre-feet  on September 30, 1963. The 
weighted-average concentration of dissolved sol ids  i n  water released from the 
reservoir  was about the same as i n  1962. 

Runoff from the area below Possum Kingdom Reservoir during the l a s t  quar- 
t e r  of the 1962 water year had improved the quali ty of the water stored i n  
Whitney Reservoir so that  the weighted-average concentration of dissolved 
solids i n  the water released from the reservoir  decreased t o  896 ppm i n  1963, 
134 ppm less than i n  1962. 



The average discharge of the Brazos River a t  Richmond was 2,759 cfs for  
1963. Although the average discharge was only about 60 percent of t ha t  i n  1962, 
the weighted-average concentration of dissolved sol ids  was 513 pprn, compared 
with 551 pprn i n  1962. The decrease i n  concentration was due principally to  the 
improved quali ty of the water released from Whitney Reservoir. Duration curves 
for  dissolved solids for the Richmond s t a t i on  for  1963 and 1954-63 a re  given on 
Figure 3. 

Colorado River Basin 

Streamflow i n  the Colorado River Basin was considerably below average 
during 1963, par t icular ly  a t  s ta t ions  i n  the upstream par t  of the basin. As a 
r e s u l t  of the decrease i n  flow there was a manifold increase i n  the weighted- 
average concentration of dissolved sol ids  a t  some of the s ta t ions .  

Discharge of the Colorado River a t  the I r a  and Colorado City s ta t ions  was 
less than 20 percent of the 1962 average. The weighted-average concentration 
of dissolved so l ids  a t  the I r a  s ta t ion  was 3,400 ppm as  compared t o  725 ppm i n  
1962 and a t  the Colorado City s t a t i on  was 3,550 pprn as  compared t o  662 ppm i n  
1962. 

The average discharge of Beals Creek near Westbrook was 10.6 cfs  i n  1963 
as  compared t o  35.0 cfs  i n  1962 and the weighted-average concentration of d i s -  
solved so l ids  was 1,100 pprn as compared t o  569 pprn i n  1962. 

Discharge of the Colorado River near Si lver  i n  1963 was only 17 percent of 
the 1962 average, and the weighted-average concentration of dissolved sol ids  
increased t o  1,780 ppm, almost four times the 1962 value. 

A t  the chemical-quality s t a t i on  on the Colorado River a t  Ballinger the 
discharge for  1963 was only 33 percent of the 1962 discharge and only 17 per- 
cent of the 56-year average. The weighted-average concentration of dissolved 
sol ids  was 1,230 ppm, more than twice the 1962 value. 

The 1963 water year was the f i r s t  f u l l  year of record for  the s t a t i on  on 
the San Saba River a t  San Saba. The weighted-average concentration of dissolved 
solids was 281 ppm. 

The s ta t ion  on the Colorado River near San Saba measures inflow t o  Bucha- 
nan Reservoir. The mean discharge a t  the San Saba s ta t ion  i n  1963 was 446 cfs,  
s l i gh t ly  less  than i n  1962, and only 32 percent of the 45-year average. How- 
ever, the qual i ty  improved s l ight ly ,  and the weighted-average concentration of 
dissolved so l ids  was 384 ppm, compared to  440 pprn i n  1962. 

Flow of the Colorado River a t  Austin and Wharton i s  maintained by releases 
from the Highland Lakes, and the qual i ty  of the water i s  generally uniform 
throughout the year. I n  1963 streamflow was well below the long-term average, 
and the weighted-average concentration of dissolved so l ids  a t  both s ta t ions  
increased s l i gh t ly  over 1962. 

Lavaca River Basin 

The dai ly  chemical-quality s t a t i on  on the Navidad River near Ganado i s  the 
only s t a t i on  i n  the Lavaca River Basin. Flow of the Navidad River during 1963 



was 25 percent of the  24 y e a r  average and less  than half  the 1962 flow. The 
weighted-average concentration of dissolved solids was 228 ppm. 

Guadalupe River Basin 

The Guadalupe River heads i n  the Edwards Plateau and flows southeastward 
across the Balcones f au l t  zone. A re la t ive ly  high base flow i s  maintained by 
springs i n  the drainage area. The water i n  the Guadalupe River i s  calcium car- 
bonate type and almost always of good quality. 

A t  the Victoria s t a t i on  the mean discharge for 1963 was less  than for  1962 
and only about one-third the 28-year average. The weighted-average concentra- 
t ion of dissolved sol ids  was 316 ppm, almost the same as i n  1962. 

San Antonio River Basin 

Streamflow i n  1963 i n  the San Antonio River a t  Goliad was less than i n  
1962 and less than half  the long-term average. The weighted -average concentra- 
t ion  of dissolved sol ids  was 524 ppm, compared t o  488 ppm for 1962. 

San Antonio-Nueces Coastal Area 

Streamflow i n  the San Antonio-Nueces Coastal Area i n  the 1963 water year 
was fa r  below the long-term average. The mean discharge of the Mission River 
a t  Refugio was only about 15 percent of the 29-year average and 25 percent of 
the 1962 average. Water qual i ty  i n  the Mission River i s  affected by the d i s -  
posal of o i l - f i e ld  brines;  dissolved-solid concentrations ranged from 325 t o  
66,900 ppm and the weighted average was 9,650 ppm, which is almost three times 
the 1962 value. 

Nueces River Basin 

Runoff i n  the Nueces River Basin i n  1963 was f a r  below the long-term 
average. Storage i n  Lake Corpus Chr i s t i  decreased s l i gh t ly  and a t  the end of 
the water year the lake contained only 119,500 acre-feet. 

A t  the Mathis station,  jus t  below Lake Corpus Christ i ,  the weighted-average 
concentration of dissolved sol ids  was 382 ppm as compared to  355 ppm for  1962. 

Rio Grande Basin 

During the 1962 water year streamflow i n  the Rio Grande Basin was below 
normal. Storage i n  Red Bluff Reservoir near Orla increased s l i gh t ly  from 
30,300 acre-feet  on September 30, 1962 t o  31,100 acre-feet  on September 30, 
1963. The mean discharge of the Pecos River below Red Bluff Dam for 1963 was 
60.8 cfs,  l ess  than 30 percent of the 26-year average. The weighted-average 
concentration of dissolved sol ids  a t  the chemical-quality s ta t ion  near Orla was 
9,790 ppm, compared t o  9,190 ppm for  1962. 



Downstream on the Pecos River near Girvin, the mean discharge was 36.8 c fs  
and the weighted average was 13,900 ppm. 

Inflow to  International Falcon Reservoir i n  the lower Rio Grande Basin was 
s l i gh t ly  more than i n  1962. The qual i ty  of the outflow from the reservoir  was 
about the same as  i n  1962; the dissolved-solids concentration ranged from 578 
t o  706 ppm i n  the 1963 water year. 











TABLES OF ANALYSES 

On the following pages, the  number preceding a s t a t i on  name i s  permanently 
assigned t o  the s t a t i o n  by the U.S. Geological Survey, and ident i f ies  the s t a -  
t ion i n  the national network. 

The heading "Chemical analyses, i n  par ts  per million, water year October 
1962 t o  September 1963" has been generally used throughout the following tables. 

The reader 's  a t ten t ion  i s  called t o  the f a c t  tha t  cer ta in  columns of these 
tables contain values that  a r e  not given i n  parts per mil l ion and which do not, 
i n  sane cases, const i tute  chemical analyses. A l i s t i ng  of these excepted 
columns follows: 

Date of col lect ion 

Stream 

Location 

Month 

Number of samples 

Mean discharge (cfs)  

Dissolved sol ids  - Tons per acre-foot 

Dissolved sol ids  - Tons per day 

Sodium-adsorption r a t i o  

Specific conductance (micromhos a t  25'C) 

PH 

Density a t  20°C 
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PED RIVER BASIN--Continued 

7-3150. LITTLE WICHITA RIVER NEAR HRNRIETTA, TEX.--Continued 



RED RIVER BASIN--Continued 

7-3154. LITTLE WICHITA RIVER NEAR R I N G W W ,  TEX. 

LOCATION--~t gaging station at bridge on abandoned county road, 2 miles downstream iron ~ e s t  ~ o r k  ~ittle wichita ~iver, 8 miles northwest of ~inggold, 
Montague County, 11.5 miles upstream fron mouth, and 13 miles doanstrearn from gaging station near ~enrietta. 

DQAINAOE AREA.--1,350 square miles, approximately. 
RECOR~S AVAILABLC.--chemical analyses: March 1959 to October 1962 (discontinued). 
EXTREMES, March 1959 to ootobsr 1962.--~irsolved solids: ~aximum, 4,440 ppn June 3, 1960; m i n i m ,  38 ppm sept. 4, 1959. 

Hardness: Maximum, 1,150 ppm dune 3, 1960; m i n i m ,  19 ppm Sept. 4, 1959. 
SDeciiie conductance: Maximum daily, 7,860 microahos June 3, 1960: minimum daily, 60 micromhos Sept. 4, 1959. 

RElMRKS.--Records of specific conductance of daily samples available in district office at Austin, Tex. No flow Oet. 18-27. 

Chemical analyses, in parts per million, Ootober 1962 

Dnte 
Of 

collection 

Oct. 1-15, 1962 ... 
OEt. 16-17 ........ 
Oot. 28........... 
Oct. 29........... 
Oct. 30-31. ....... 

Me= 
dischuge 

(ers) 

4.1 
.2 

20.0 
400 
1200 

Sflica 
(S".) 

12 
14 -- -- -- 

Iron 
(Fe) 

Dissolved solids Avdnese 
(residue at 180') 

81- as C ~ C O ,  SO- 
specU1c 

Po- ear- Car- con- 

Cal- 

34 
42 -- -- 
.- 

9.8 
11 -- -- 
.. 

75 
82 -- -- 
-. 

110 
141 
116 
56 
73 

8.4 
8.0 
7.6 
7.8 
7.0 

134 
145 
102 
54 
93 

0.3 -- - - -- 

1.0 
. 8  -- -- -- 

356 
402 -- -- -- 

0.48 
.55 -- -- -- 

3.94 
.22 -- 
.- -- 

128 
150 
121 
54 
79 

36 
34 
26 
8 

19 

2.9 
2.9 -- - -- 

617 
698 
526 
292 
433 

7.3 
7.2 
7.6 
7.2 
7.0 
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RED RIVER BASIN--Continued 

MISCELLANEOUS ANALYSES OF STREAMS IN RED RIVER BASIN IN TFXAS 

cnmionl  analyses,  in par t s  per  m i ~ ~ i a n ,  water year mtober 1962 t o  september 1963 

SOUTH FORK WICHITA RImR NEAR GIPIlRRIE 

Date 
of 

collection 

PRAIRIE DOG FORK RED RIVER NEAR WELLINGTON 

M~solvad solids EmdRess 
(cnleulated)  Ps CPCOI SO- 

Cd- 

aium 

Apr. 20, 1963----- 

BIG PINE CREEK NEAR LUNCHESTER 

5,720 Apr. 21, 1963---- 

NORTR BLTFAI*) CREEK NEAR IOWA PARK 

1,670 

SALT FORK RED RIVER NEAR QUAIL 

a0.25 

5,640 o l5  

Llry 6 ,  1963------- 

377 9 . 4  

3 . 4  

1,660 

6.1 

61,300 

4.0 An'. 21. 1963----- 

0.95 

6 .8  19.600 

4.90 

7-3014.1. SWEETWATER CREEK NEAR WLTON 

675 

1 ,630  

Mar. 27,  1963----- 

4,320 81.5 

I 

5. 35 500 

7.2 1,940 

260 

20 

0 . 6  1 9  

92 

1 ,810  20 

0 .5  Aug. 13, 1963----- 

6,510 

122 2 . 5  

57.700 

4 6 6 6 . 6  220 

1,540 

10.900 8.85 

81 .8  4.770 

640 

22 224 

5 .9  

8 . 1  

31.000 

166 

64 

12 

2 . 8  

2.470 

402 

74 

2.400 

20 

166 

6.6 

75 

7.430 

0.10 25 

1 ,800  

16 

10 .1  

10 

570 

241 

2,750 

0 . 1  

2.0 

0 . 5  

0 5 

3.600 

44 

2.620 

267 0.39 11 

13 

0.2 

9,880 7.2 
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SABINE RIVER BASIN--Continued 

8-305. SABINE RIVER NEAR RULIIF, TEX.--Continued 

Date 
of 

OOlleEUOn 

Aug. 27, 1963..... 
bug. 28-31........ 
Sept. 1-17........ 
Sept. 18-20 ....... 
Sept. 21-22.. . . . . . 
Sept. 23-25....... 
Sept. 26-30. ...... 
Weighted average 

Time-weighted 
~verage....... 

~ a n s  per day.... 

Chsnieal 

Iron 
(Fel 

Mean 
discbup 
(crs) 

818 
579 
447 

17130 
9430 
2933 
1042 

2831 

-- 
-- 

analyses, 

Cd- 

4.5 
6.5 
7.2 
3.0 -- 
4.0 
7.5 

8.6 

9.1 

85 

Sfllea 
(S141 

10 
13 
15 

.O 
3.0 
4.6 
13 

13 

14 

98 

Mq- 
me- 
s l m  
(Mg) 

1.7 
3.2 
3.4 
1.1 -- 
1.7 
2.8 

3.5 

3.7 

27 

in parts 

SDdium 
(NP) 

23 
48 
37 
4.4 
7.5 
16 
39 

31 

37 

240 

per 

Po- 
ha- 
slum 
(K1 

1.2 
.9 

--  

million, 

B1- 

ate 
(HCOJ 

18 
30 
39 
10 
7 
14 
34 

21 

27 

159 

water 

cu- 
bon- 
ate 
("3 

year 

m a t e  
(SO.) 

7.2 
17 
9.0 
3.0 
4.2 
4.4 
10 

19 

18 

143 

October 

Chloride 
(CI) 

32 
65 
49 
5.4 
11 
25 
53 

47 

54 

361 

1962 

*Ide 
(Fl 

-- 
-- 

0.2 
.5 
.O 
.O 
.1 

-- 
-- 
-- 

to 

N1- 
trate 
(NO3 

1.0 
.5 
.5 

1.0 
1.0 
.8 
.5 

0.6 

0.6 

4.9 

September 

(81 

1963--Continued 

Dissolved aollds 
(calculated) 

Parts 
par 

million 

88 
168 
140 
25 
.- 
64 

143 

134 

151 

-- 

Hardness 
as C~CO, SO- 

-d:m 
zb 
2.4 
3.9 
2.8 
.61 

1.2 
1.7 
3.1 

2.2 

2.6 

-- 

To"B 
per 

acre- ,mt 

0.12 
.23 
.19 
.03 -- 
.09 
.19 

0.18 

-- 
.- 

Cpl- 
clum, 

ne- 
Slum 

18 
29 
32 
12 
8 

17 
30 

36 

38 

-- 

TORS 

dry 

194 
263 
169 
1160 
.- 

507 
402 

1030 

-- 
-- 

No"- 
car-  
ban- 
ate 

3 
4 
0 
4 
2 
6 
2 

19 

16 

-- 

con- 
duct- 
anee 

BOrp-(mlcro- 
mhos at 
2SPC) 

165 
294 
256 
40 
62 
126 
262 

235 

265 

-- 

pA 

6.2 
6.2 
8.3 
5.8 
6.0 
6.0 
6.5 

6.2 

6.3 

-- 
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SABINE RIVER BASIN--Continued 

MISCELWIEOUS ANALYSES OF STREAhlS IN SABINE RIVER BASIN IN TEXAS--COntinucd 

chenionl in parts per million, water year October 1962 to Scptemoer 1963--Continued 

8-0195. BIG SANDY CREEK NEAR BIG SANDY 

SO- 
'Ium 

"q- 
Uon 
ratio 

rmte 
01 

COIISCUO~ 

5.8 
5.7 
5.8 

Hsxdness 
as  c n c o ,  Spec"1c 

con- 
duet- 

(micro- .* 
mZbgeC) 

(cfs) 

Cal- 
eium, 
~ w -  
ne- 

81- 

128 -- 
133 

Jan. 19, 1963------ 
~ ~ b .  23------------ 

Msr. 

pH NOn- 
enr- ,,,,,,- 

24 -- 
23 

8Llicl 
Is la)  

197 
457 
355 
324 
248 

0.17 -- 
.1R 

Nov. 20, 1962-- 
D ~ ~ ,  IS------------ 

Jan. 29. 1963------ 
Peb. 20------------ 
Mu, 5----------.-.-- 

83.5 
71.6 
65.3 

46 
52 
48 

8-0300. CTPRESS CREEK NEAR B W A  

lron 
CFe) 

0.27 
.62 
.48 
.44 
.34 

37 
36 
39 

0.2 
.2 
.O 
.8 
.R 

0.23 
.14 

3.23 
85.8 
21.6 

17 -- 
14 

CREEK NEAR CI\RTHAGE 

0.1 -- 
.2 

6.0 
12 
18 
21 
23 

5.6 

CU- 

(ca) 

56 
98 
88 
78 
68 

33 
31 
30 

0.2 -- 
.2 

15 
19 
19 
12 
9.9 

8.5 -- 
8.8 

88 
252 
180 
162 
113 

0.01 

8-0310. COW BAYOU NEAR MAWICEVILLE 

Mw- 

(Mg) 

25 
83 
66 
57 
45 

1.9 -- 
1.9 

14 
25 
21 
1R 
16 

3.9 -- 
4.1 

0.3 
.2 
.2 
.2 
.2 

0.0 Sept. 18. 1963----- 

227 
237 
236 

2 0.2 

SOdlum 
IN.) 

2.8 
5.8 
4.4 
4.4 
3.4 

28 -- 
21 1 2.4 

0.9 7,040 

0 

5 
6 
11 

8-0224. 

0 0.3 

0.0 Sept. 19, 1963----- 

38 
18 
26 
26 
28 

370 
883 
675 
610 
464 

5.2 
8.6 
8.6 
R.l 
6.8 

0.04 10 0.0 1.0 

0.1 0.5 4,470 

Po- 
tns- 

sium 
(K) 

SOCAGEE 

5.7 
5.9 
6.0 
6.1 
6.1 

49 
131 
95 
89 
64 

0.4 0.5 

0.5 

Cnr- 
bon- 
ate 

(COJ 

BI- 
car- 

:&- 
(HCO,) 

0.0 2 

13 1.0 

4 

5.5 7 

Svlfate 
(SO,) 

0.1 0.01 

Chloride 
(CI) 

3 0.5 

'Ide IF) 

0.9 

*'- 
( N O ~  

4 

B"- 

'On (8) 

0.0 1.1 

DI~u101ved mllds  
(oa~oulrtod) 

~ o n s  
per 
day 

P& 

mluion 
'On' per 

ys- 
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NECHES RIVER BASIN--Continued 

8-370. ANGELINA RIVER NEAR LUFKIN. TEX. 

ILICATION.--~t sagimp s t a t i o n  a t  br idge on U.S.  ~ i g h v a y  59, 200 f e e t  upstream from Proce l l a  Creek, 1.5 miles  downstream from Bayou mco, 1.5 miles  upstream from 
Southern ~ a c i f i c  Rai l road b r idge ,  and 6 milee nor th  of ~ u l k i n ,  Angelina county. 

DRAINAGE AREA.--1,600 square miles .  
RECORDS AvA1mLE.--Cheai~s1 analyses: October 1954 t o  Septanbar 1963. 

Wator temperatures: October 1954 t o  September 1963. 
EXTREICES, 1962-63.--Dissolved s o l i d s :  Haximum, 452 ppm Sept. 1-6; m i n i m ,  70 ppm Apr. 7-9. 
nardnesr: Maximum, 62 gpm Sept .  1-6: minimum, 20 ppa Apr. 7-9. 
S p e c i f i c  conductance: LIeximun d a i l y ,  962 mieromhos Sept. 9; minimla d a i l y .  95 micromhos Apr. 8. 
Water temperatures: Mnxlmum, 66%" Ju ly  20, 21, 23, 24, Aug. 5; minimum, 349' Jan. 26. 

EXTREMES, 1954-63.--Disbolvcd s o l i d s :  Maximum, 452 ppm Sept. 1-6, 1963; minimum, 36 ppm Oct. 16-18, 1957. 
nardnose.: Maximum, HI ppm s e p t .  1-6, 1963; m i n i n u ,  11 p w  oot. 16-16, 1957, Doc. 10-12, 1962. 
s p e c i f i c  conductance: ~ a x i n u m  d a i l y ,  962 rnicrombor Sep t .  9, 1963; minimvn d a i l y ,  36 micromhva Sept .  21, 1956, May 2, 1962. 
Water temperatures: Maximum, 89°F July 9, 1957; minimum, f r e e z i n g  po in t  Jan. 11, 12, 1962. 

~ ~ ~ i \ n ~ s . - - ~ e c o r d s  of s p e c i f i c  conductance of d a i l y  samples a v a i l a b l e  i n  d i s t r i c t  o f f i c e  a t  Aust in ,  Ten. 

OOt. 10-ZO..... ... 
Oct. 21-26........ 
Oct. 29-31..... ... 

Date 
d 

colleeUen 

Jan. 26-31........ 
lcb. 1-9 .... ...... 1 2;; k 1 

Mem 
dlschPrge 

(cfs) 

No". 15-20........ 
Nov. 21-30........ 
Dec. 1-10 ......... 
Dee. 11-20......., 
Dee. 21-31 ........ 
Jan. 1-21, 1963... 
Jan. 22-25........ 

SUlea 
(St'&) 

261 
425 
563 
319 
597 
779 
524 

leh .  10-14........ 
leb. 15-26..... ... 
Mar. 1-31......... 
Apr. 1-e.......... 
Apr. 

chemical analyses, i n  p 

Iron 
(Fel 

18 
18 
17 
17 
17 
15 
16 

Apr. 10-15........ 
Apc  16-30........ 
May 1-3 ........... 
May 4-&..... ...... 
Way 9-26 .......... 
nay 29-31......... 
June 1-7.... ...... 

Po- 

2% ::- Qodl~rn tls- 

y (N.4 slum 
(K) 

456 
871 
750 
494 
1673 

September 1963 

M e s o l ~ e d  solids APrdnesa 
( c a l e u l ~ t e d )  

9.7 
12 
11 
12 
11 

1093 
379 
359 
275 
147 
204 
217 

14 
18 
23 
20 
22 
19 
18 





NECmS RIVER BASIN--Continued 

8-410. NECHES RIVER AT EVADALE, TEX. 

LDCAT1ON.--At gaging station at bridge on 0.3. Highway 96, 200 feet upstream fron Gulf, Colorado and Saota Pe ~ailaray co. bridge at ~vadale, jasper county, 
600 feet downstream fron Mill Creek, and 15 miles upstream from village creek. 

DRAINAGE AREA.--7,952 square miles. 
RECORDS A Y A ~ w L B L E . - - c ~ ~ ~ ~ c ~ ~  analyses: October 1947 to septenber 1963. 
Water temperatures: October 1947 to September 1963. 

EXTREMES, 1962-63.--Dissolved solids: M a x i m ,  159 ppm June 1-20; minimum, 14 ppm seep. 17-21. 
Hardness: Maxi-, 50 ppm Apr. 1-10; minimum, 6 ppn Sept. 17-21. 
Specific conductance: Maltimum daily, 292 micromhos Sent. 11; minimum daily, 23 micronhoe Sept. 19. 
water temperatures: Maxinun, 93'F &us. 1; minimum, 37'F  an. 24. 

EXTREMES, 1947-63.--Dissolved solids: Maxinun, P22 ppn Oct. 21-31, 1956; mininun, 14 ppm sspt. 17-21, 1963. 
Hardness: Maximum, 70 ppm Nov, 1-10, 1947; mini-, 6 ppm sapt. 17-21, 1963. 
specific oonductance: Maxinun daily, 422 micromhos  an. 25, 1957; minimum daily, 23 nicromhos sept. 19, 1963. 
Water temperatures: Marllaw. 94'F June 29,1953; minimum, 37'F Jsn. 30, 31, 1948, Jan. 31, 1949,  an. 24, 1963. 

REMARKS.--Records of specific conductance of daily samples available in district office at  ust tin,   ex. 

Dktte 
of 

001leeUon 

Oct. 1-15, 1962 ... 
Oct. 16-31........ 
No". 1-30......... 
Dec. 1-10......,.. 
Dec. 11-22........ 
Deo. 23-31 ........ 
Jan. 1-2, 1963. ... 
Jan. 3-13 ......... 
Jan. 14-31........ 
Peh. 1-10..... .... 
Feb. 11-19........ 
Peb. 20-28........ 
nar. 1-15......... 
Mar. 16-31..... ... 
Apr. 1-10......... 
Apr. 11-19........ 
Apr. 20-30 ........ 
May 1-13.......... 
May 14-31......... 
June 1-20 ......... 
June 21-30....... . 
July 1-15.. ....... 
July 16-31........ 
Aug. 1-31 ......... 
Sogt. 1-16. ....... 
Sopt. 17-21....... 
Se~t. 22-24 ....... 
Sept. 25-30....... 

Weighted average 

Tine-weighted 
avarago....... 

Tons per day .... 
a ReSidYO at 18O'C. 

, )  

535 
697 
1232 
1492 
2630 
2609 
11150 

8015 
2515 
2495 
2333 
7317 
5982 
2460 

2488 
5268 
2252 
1114 
1406 
1290 
754 

971 
947 
730 
517 

5163 
1392 
364 

2153 

.. 

.- 

Chemical snal~see, in parts per million, water year October 1962 to September 1963 

8 ~ l e n  
(~1%) 

18 
16 
16 
15 
15 
14 

7.7 
12 
16 
16 
14 
12 
13 

13 
11 
12 
14 
11 
14 
13 

14 
14 
16 
13 

.O 
2.6 
13 

12 

14 

71 

Bl- 
Ussolved solids 
(calculated) 

l ron 
(FB) 

Hardness 
PB CaCO, 

cnl- 

7:; 

11 
10 
10 
8.8 
8.8 
7.8 

6.5 
9.0 
9.8 
10 
8.8 
9.0 
10 

12 
12 
9.8 
11 
12 
12 
10 

11 
10 
11 
11 
2.5 
4.5 
10 

9.2 

10 

54 

So- 
MW- 
ne- 

sgim 
(W) 

4.6 
4.2 
3.7 
3.6 
3.6 
3.0 

2.1 
3.1 
4.2 
4.4 
3.5 
3.8 
4.9 

5.0 
4.5 
4.1 
4.0 
4.4 
4.4 
4.1 

3.5 
3.6 
3.5 
4.3 
.O 

1.0 
3.2 

3.6 

3.8 

21 

Specuic 

Sodium 
(NS) 

33 
30 
33 
33 
31 
23 

16 
22 
29 
31 
26 
20 
27 

33 
30 
27 
26 
32 
36 
2R 

28 
32 
33 
36 
2.3 
6.3 
19 

26 

29 

148 

Po- 
taa- 

slum 
(K) 

2.9 

.9 
1.3 

caF- 

t:t:: 
(HCO,) 

42 
36 
38 
34 
30 
22 
17 

12 
16 
26 
28 
21 
17 
21 

28 
27 
30 
30 
34 
44 
38 

38 
39 
42 
52 
6 
13 
36 

25 

32 

144 

cu- 
bon- 
ate 

("3 

Sulfate 
(SO.) 

19 
20 
19 
19 
20 
18 
22 

19 
27 
29 
30 
29 
30 
33 

34 
31 
29 
28 
28 
25 
19 

19 
18 
17 
16 
2.8 
6.6 
10 

24 

23 

142 

Chloride 
(CI) 

44 
40 
42 
42 
42 
33 
33 

20 
29 
38 
40 
33 
26 
37 

44 
41 
32 
33 
42 
45 
36 

40 
42 
43 
45 
2.0 
7.6 
25 

33 

38 

193 

N1- 
Irate 
(NO3 

0.5 
.2 
.5 
.5 
.2 
.2 

.2 

.5 

.5 

.5 

.5 

.2 

.8 

.5 

.5 

.5 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.5 
1.0 
1.2 

0.5 

0.6 

2.7 . 

'Ide 
(F) 

0.2 -- 
.2 
.2 -- -- -- 
.2 
.2 
.2 -- -- 
.2 -- 
.2 -- -- 
.1 -- 
.2 -- 
.1 -- 
.2 
.2 
.O 
.2 
.1 

-- 
-- 
-- 

Bo- 
ron 
(8) 

par- 
per 

million 

151 
138 
143 
I39 

a145 
a121 

78 
111 

a150 
a151 
125 
109 
136 

156 
143 
129 
132 
147 
159 
130 

138 
139 
146 
152 
14 
37 
100 

122 

134 

_.__I__ 

Cnl- 
elum, 
Mag- 
ne- 

,I,, 

:: 
40 
37 
37 
32 
30 

24 
36 
42 
43 
36 
38 
45 

50 
48 
42 
44 
49 
48 
41 

42 
40 
42 
45 
6 
15 
38 

38 

41 

-- 
-. 

TE: 
"re* 
fmt 

0.21 
,153 
.19 
.19 
.20 
.16 

.ll 

.15 

.20 

.21 

.I7 

.15 

.18 

.21 

.I9 

.18 

.I6 

.20 

.22 

.18 

.19 

.19 

.20 

.21 

.02 

.05 

.14 

0.17 

-- 

-dlum 
No"- 
car- 
bOn- 
ate 

:: 
9 
9 
12 
14 
16 

14 
22 
20 
20 
20 
24 
28 

26 
26 
17 
20 
20 
12 
11 

11 
8 
8 
2 
1 
4 
7 

17 

14 

-- 

~ o n ~  

day 

218 
260 
476 
560 
1030 
852 
.. 

1690 
754 
1010 
951 

2470 
1760 
903 

1050 
2030 
784 
397 
558 
554 
265 

362 
355 
'288 
212 
195 
139 
98.3 

711 

-- 
-- 

con- 
duct. 
mce 

B:g-(micro- 
ho0 at 

m25°C) 

25 

PA 

6.4 
6.2 
7.0 
6.6 
6.7 
6.1 
6.4 

6.0 
6.2 
7.6 

2446.9 
6.5 
6.4 
6.4 

6.6 
6.5 
6.4 
6.7 
6.5 
6.7 
6.4 

6.1 
6.2 
6.3 
6.4 
5.7 
6.2 
6.2 

6.3 

6.4 

-- 

::$ 23: 
2. 
2.4 
2.2 
1.8 -- 
1.4 
1.6 
1.9 
2.1 
1.9 
1.4 
1.7 

2.0 
1.9 
1.8 
1.7 
2.0 
2.3 
1.9 

1.9 
2.2 
2.2 
2.3 
.4 
.7 

1.3 

1.6 

1.9 

-- 

248 
232 
229 
189 
190 

135 
189 
226 

201 
16'3 
226 

262 
246 
211 
221 
253 
264 
217 

239 
242 
253 
276 
29 
68 
178 

205 

227 

-- 
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NECAES RIVER BASIN--Continued 

HISCELLWEOUS ANALYSES OF STREAMS I N  NECAES RIVER BASIN IN TEXAS--Continued 

C h m i ~ a l  analyses,  i n  p a r t s  per mi l l ion ,  water year October 1962 t o  Septc 

I I I I I I I I I I I I I I 
ber 1963-Continued 

hte 
of 

collactloa 

- 

DLssol*Bd aoUdll E~rdnesa 
(ca lou la tea )  

Specif 
28 CaCO. m- 

dl- duct- 
Non- ad- 

M C ~  pH DlschprSs 
(cis) 

LAKE STRIKER NEAR NEW SALBM 

LAKE JACKSONVILLE NF.AR JACKSONVILLE 

SLliea 
("9.) 

8-0365. ANOELINA RIVER NEAR ALTO 

36 .1 . O  130 .16 

86 1 ::I ::I I " " 1  :f,/ 

Iron 
(re) 

92 

8-0380. ATl'OYAC BAYOU NEAR CBIRMO 

6.2 26 

64 

--  

Oct. 1 5 ,  1962----- 45.5 17 
No". 80.0 16 
D e c .  I?----------- 77.4 16 
Jan. 28. 1963---- 13.4 14 
yar, 4 ------------ 369 14 
A n  0 - - 1 . 0  7 .7  

cd- 

(c.) 

0 . 1  

0 . 0  

R-0395, ANGELINA RIVER NEAR RORGER 

0 5.2 Oct. 25, 1962----- 

41 171 Oct. 25. 1962---- 

nw- 
me- 
(Mg) 

0 .6  0.0 7 . 6  1 . 9  

342 0 . 3  28 

34 11 

5 .4  0.47 1 5  6 . 6  

Sodlum 
IN*) 

59 

5 .9  
5.6 
6.2 
6.5 
6.1 

0.08 6 . 0  

644 1 4  

PO- 
b- 

slum 
(K) 

6.3 

32 
38 
40 
56 
56 

0.19 
. I 8  
.17 
.24 
.25 

2 . 6  

7 . 1  

140 
133 
126 
176 

a184 

Bl- 

::- 
( ~ c o d  

7 . 3  

100 

17 
28 
20 
30 
28 

0 . 3  
.1 
.2  
.2 
. 3  

car- 
ten- 
ate 

ICO3 

2.6 
2.0 
1.8 
2.3 
2.3 

0 . 0  
.2 
. 8  
.2  
. 5  

26 
35 
34 
40 
33 

234 
215 
209 
305 
297 

45 
36 
29 
52 
54 

34 
28 
26 
39 
39 

Deo. 6 ,  1962------ 
Jan. 10,  1963----- 
Feb. 
Mar. 20-------- 
Apr. 24 ------ 

Wate 
(SO,) 

19 
13 
24 
31 
35 

7.0 
8 .0  
9.0 

12 
12 

Chloride 
(CI) 

3 .6  
4 .5  
4 . 2  
6 . 3  
6 . 4  

562 
2,110 
1,150 
1,320 

634 . 

1 5  
1 5  
11 
11 
14 
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TRINITY RIVER BASIN--Continued 

8-646. RICHLAM) C U M  NEAR PAIRFIELD, TEX. 

L~CATION.--At brldca on state P a m  Highway 468, 4 miles upstream from nouth, 4 miles downstream from Chambers Creek, and 16 miles north of Fairfield, Freestone 
county. 

RECORDS AYAILABL5.--Chemical Pnalyeee: April 1956 to September 1963. 
water temperatures: April 1956 to septenber 1963. 

EXTREMES, 1962-63.--Dissolved solids: Maximum, 10,100 ppn Sept. 1-30; minima, 173 ppm m y  25. 
~ardness: M a x i m .  362 ppn MS.=. 1-12. 14; minimum, 79 ppm oct. 9-11. 
specific conductance: mximun daily, 17,700 mieromhos sept. 20; minim. daily, 242 mieromhos oot. 10. 
Water temperatures: Haximum. 95'P July 7, 24; minimum, 34'8 Jan. 22. 

EXT-WS, 1956-63.--Di8801ved solids: m ~ i n u n ,  13,500 ppm Aug. 11-31, 1956; minimum, 102 ppm Jan. 19, 1981. 
Hardness: Maximum, 460 ppm Oct. 16, 1956; minimum, 60 ppm Jan. 19, 1961. 
Specific eonductanoa: Maximum daily, 22,000 micromhos Aug. 22, 1956; m i n i m  dally, 157 nicromhoa Apr. 25, 1957. 
Water temperatures: Maximum, 99°F Aug. 14, 1961; minimum, freezing pint Jan. 3, 4, 1959. 

RELVLRKS.--R~CO~~S of specific conductance oi daily samples available in district office at Austin, Ter. No discharge records available for this station. 

a Residue at 180DC. 

to 

80- 
rOn 
(8) 

Hardness 
SO- 

dlum 
ad- 

'On 

'Per, 

23 
1.7 
1.8 
5.1 -- 
9.5 
26 

2.5 -- -- 
1.3 
3.3 -- -- 
6.3 
9.4 
4.9 
23 
7.5 -- -- 
7.2 

11 
13 
17 
15 
7.5 
20 

million, 

CPT- 
bon- 

("3 

PB 

Csl- 

ne- 
oium 

160 
79 
129 
145 
202 
194 
256 

148 
220 
202 
174 
218 
263 
160 

270 
263 
237 
196 
274 
255 
258 

282 
304 
288 
280 
362 
263 
318 

Iron Silicr 

9.8 
16 
15 
13 
.- 

14 
13 

12 -- 
.- 

13 
14 
.- -- 

12 
11 
12 
15 
9.9 
.- -- 
8.6 
7.0 
5.8 
3.6 
2.0 
3.4 
2.5 

Date 
of 

collection 

Oet. 1-6, 1962. ... 
OCt. 9-11... ...... 
Oot. 13-21 ........ 
oet. 22-31 ........ 
NO". I.... ........ 
Nov. 2-16. ........ 
Nov. 17-19. ....... 
Nov. 20-22 ........ 
NO". 23-24 ........ 
Nov. 25-26 ........ ........ No". 27-30 
Dec. 1-5 .......... 
Dec. 6 ............ 
Dec. 7... ......... 
Deo. 6-15 ......... 
Dee. 16-18, 23.... 
Dec. 19-22, 27-31. 
Dee. 24-26 ........ 
Jan, 1-3.5-9, 1963 
Jan. 4 ............ 
Jan. 10. .......... 
Jan. 11-19 ........ 
Jan. 20-31 ........ 
Feb. 1-8 .......... 
Feb. 9-28 ......... 
Mar. 1-12, 14..... 
Mar. 13, 15-25.... 
Mar. 26-31.. ...... 

September 1963 

Dlaaolved solids 
CaCO, 

NOU- 
CU- 
bon- 
ate 

4 
0 
24 
17 
72 
25 
17 

18 
18 
14 
66 
58 
62 
49 

72 
46 
56 
60 
68 
19 
70 

74 
62 
64 
47 
136 
55 
36 

SpeeUic 

duct- 
m e  

M)''P-(mlero- 
mhon at 
2SDC) 

3410 
309 

1820 
464U 

625 
3420 
1690 
511 
916 
2380 
633 

16407.8 
2110 
1260 
709 
1840 
3240 
959 

1620 
2700 
2910 
3460 
3620 
1790 
4330 

water 

Wate 
(So*) 

33 
17 
44 
42 
113 
51 
53 

39 
50 
56 
97 
66 
78 
76 

103 
76 
60 
92 
103 
74 
109 

112 
120 
128 
98 
224 
122 
130 

MWI 
diaehnrge 
(cfs) 

p~ 

8.0 
7.6 

4697.7 
9577.8 
8597.6 

7.7 
7.7 

7.3 
7.5 
7.9 
7.6 
7.8 
7.9 
7.8 

7.6 
7.9 
7.8 
7.7 
7.4 
8.0 

7.8 
7.6 
7.9 
7.8 
7.2 
7.7 
7.0 

chemical 

durn 
(CZ) 

51 
28 
46 
51 -- 
67 
83 

52 -- -- 
63 
79 -- -- 
96 
92 
84 
70 
97 -- -- 
100 
106 
99 
94 
122 
92 
.06 

Tons 
peF 
b y  

pm 

muion 

1860 
185 
a277 
530 -- 

a1060 
2700 

n3a4 -- -- 
a338 
540 -- 
.- 

a956 
1190 
713 
a445 
1040 
-. -- 

1030 
1510 
1650 
1930 
2060 
1010 
2430 

(calculated) 

per 

2.53 
.25 
.38 
.72 -- 

1.44 
3.67 

.52 -- -- 

.46 

.73 -- -- 
1.30 
1.62 
.97 
.61 

1.41 -- -- 
1.40 
2.05 
2.24 
2.62 
2.80 
1.37 
3.30 

1962 

(NOJ 

4.2 
12.2 
1.5 
.6 -- 
.5 
.8 

2.5 -- -- 
4.2 
3.7 -- -- 
2.6 
3.0 
2.9 
1.7 
6.5 -- -- 
6.1 
1.5 
2.5 
3.5 
2.0 
2.2 
3.5 

%- 
Bivm 
(Mg) 

8.1 
2.3 
3.4 
4.4 -- 
6.6 
12 

4.6 - -- 
4.2 
5.1 -- -- 
7.5 
8.2 
6.7 
5.3 
7.6 -- -- 
8.0 
9.6 
9.8 
11 
14 
6.2 
13 

year 

Chloride 

1000 
34 
55 
200 
120 
450 
1440 

92 
980 
385 
31 
142 
580 
68 

352 
515 
248 
86 
408 
880 
130 

395 
660 
750 
940 
920 
375 
1190 

October 

";1g,"& 
(P) 

-- 
0.4 -- -- -- 
.5 -- 
-- -- -- -- 
.6 -- -- 
-- -- -- -- 
.5 -- -- 
-- -- 
.5 -- -- 
.6 -- 

analyses, in 

QOdlum 

664 
34 
46 
142 
.- 
306 
952 

71 -- -- 
38 
111 -- -- 
245 
350 
173 
74 

286 -- -- 
276 
456 
520 
637 
642 
278 
819 

parts 

PO- 
hs-  
'lUm 
(K1 

per 

Bi- 
CU- 
ban- 
ate 

(KC03 

191 
103 
128 
156 
158 
206 
292 

159 
249 
230 
133 
198 
284 
160 

242 
264 
220 
166 
252 
288 
229 

255 
296 
272 
284 
276 
254 
345 



TRINITY RIVER BASIN.. Continued 

6.646 . RICHULND CREEK NEAR FAIRFIELD. TEX.--Continued 

June 25-30 ........ 
duly 1.15 ......... 
July 16.31 ........ 
Aug . 1.31 ......... 
Sept . 1-30 ........ 

Time-weighted 
ave~age  ..... 

1.5 
1.2 . 7 . 0 . 8 
6.6 

96 
66 
74 
67 
62 

81 

19 
20 
25 
34 
34 

15 

1240 
1690 
2440 
3420 
3860 

1220 

12 
288 
322 
356 
416 
476 

290 

92 
67 
79 
45 
59 

85 

1900 
2620 
3700 
5220 
5670 

1780 

-- - - -- - - -- 

-- 

1.0 -- 
.- -- -- 

-. 

3490 
4660 
6490 
6990 
10100 

3390 

4.75 
6.36 
8.83 
12.3 
13.6 

4.61 

318 
302 
286 
307 
294 

a61 

82 
36 
0 
0 
0 

35 

30 
42 
62 
85 
99 

31 

6110 
7900 
10700 
14900 
16100 

5520 

7.1 
7.7 
7.3 
7.3 
7.6 

7.6 



TRINITY RIVER BASIN--Continued 

8-662. U)NG KING CREEK AT LIVINOSMN, TEX. 

 CATION.--At gaging station at bridge on u.5. Highway 190, 2 miles west of Livingston, ~ o l k  county, z miles upstream from choates creek, and 14.8 miles up- 
stream from mouth. 

DRAINAGE AREA.--141 Square miles. 
RECORDS AvAlLABL6.--cbe~i~a1 anplysea: January to September 1963. 
Watrr temperatures: January to September 1963. 

EXTREMES, January to September 1963.-mi is solved solids: maximwn, 316 ppn ~ a y  1-31; minimum, 52 ppn ~ e b .  19. 
Hardness: Maximum, 1HJ ppm May 1-31: minimum, 40 P P ~  Feb. 19. 
Specific conductance: Maxilourn daily, 557 rnieromhos May 29; minimum daily, 98 nicromhos Feb. 19. 
water temperatnrcs: M~XIRIM, 91'~ J Y ~ D  16: mi~imum, not determined. 

REMARKS.--Records of specific conductance of daily samples available in district office at Austin, Tex. 

Date 
af 

collection 

.,an. 29-Feb. 10, 
1963........... . 

Feb. 11-13........ 
Feb. 14-17........ 
Feb. 16, 20-Zl.... 
Feb. 19........... 

Feb. 22-28..... ... 
Mar. 1-3. ......... 
Mar. 4-10 ......... 
Mar. 11-31........ 
A P ~ .  1-5.. ........ 
Apr. 6-11......... 

Apr. 12-30 ........ 
May 1-31.......... 
,June 1-20 ......... 
Jvnr 21-30........ 
July 1-10......... 
July 11-14.. ...... 
July 15-31 ........ 
Aup. 1-15......... 
Aug. 16-31.. ...... 
sept. 1-18 ........ 
Sept. 19 .......... 
Sopt. 20-30....... 

Weighted average 

Time-weightad 
a v e r a ~ c . . . . . . .  

Toris per day.. . . 
B Residue at 180°C. 
b Mean discharge for period of record: station started  anv vary 29, 1963. 

Mean 
dleeharge 

(,,,) 

32.3 
114 
36.5 
492 
1400 

75.1 
250 
38.4 
18.5 
13.8 

121 

8.8 
2.6 
1.6 
3.4 
7.4 
20.9 

2.3 
.4 
.6 

1.3 
11.0 
1.4 

b28.9 

-- 
-. 

-- - 

s f l rn  
(SIQ,) 

26 
15 
21 
15 
6.5 

18 
14 
22 
25 
22 
17 

25 
29 
31 
26 
19 
14 

21 
24 
24 
22 
18 
23 

16 

24 

1.2 

lron 
( ~ e )  

C d -  
clum 
(Ca) 

54 
29 
42 
23 
14 

35 
25 
44 
60 
62 
34 

65 
57 
55 
48 
40 
28 

43 
42 
42 
44 
39 
48 

31 

49 

2.4 

Chemical 

Mw- 
ne- 

8ium 
(Mg) 

3.4 
2.3 
2.7 
1.8 
1.2 

2.6 
1.8 
3.1 
3.9 
4.3 
2.1 

4.0 
10 
2.9 
3.2 
2.5 
1.7 

2.6 
2.7 
2.7 
2.2 
1.6 
3.5 

2.3 

3.9 

0.2 

Sodlum 
( ~ a )  

26 
14 
20 
6.5 
2.3 

14 
13 
21 
27 
33 
17 

32 
40 
40 
33 
21 
9.8 

20 
24 
34 
35 
23 
34 

1J 

29 

1.1 

analyses, 

PO- 
tas- 

slum 

2.7 
2.2 

in 

Bl- 
ear- 

:&- 
(HCO,) 

139 
75 
108 
60 
39 

89 
67 
123 
164 
178 
102 

186 
176 
148 
125 
102 
85 

120 
122 
119 
114 
98 
131 

85 

136 

7 

parts 

Car- 
ban- 
ate 
E03 

per million, 

Svlfate 
(SO,) 

18 
10 
14 
6.6 
1.0 

12 
9.4 
13 
14 
14 
8.2 

14 
17 
14 
13 
10 
5.2 

9.2 
7.0 
7.6 
12 
10 
12 

8.5 

L 12 -~ 
0.7 

January 

Chloride 
(CI) 

51 
28 
40 
16 
8.3 

30 
22 
38 
53 
59 
27 

58 
76 
70 
62 
46 
15 

38 
41 
60 
62 
44 
62 

27 

54 

2.1 

to 

F1"- 

(F) 

0.2 -- -- -- -- 
-- 
.3 -- -- 
.3 -- 
- 
.Z  
.2 -- 
.2 

1.0 

-- 
.2 -- 
.2 -- -- 
-- 
-- 
-- 

Ni- 
Irate 
(NO3 

0.2 
.5 
.5 
.5 
.2 

.5 

.8 

.2 

.Z 

.2 

.5 

.O 

.2 

.5 

.8 

.8 -- 

.8 

.8 

.5 

.5 
1.0 
.5 

0.4 

0.4 

0.0 

September 

Bo- 
'On 

(D) 

-- 

1963 

Oissohed sollda Hardnesa qecULc 
con- 
duet- 
mce 

(miero- 
mhos at 

25-C) 

418 
231 
329 
164 
98 

265 
197 
335 
444 
471 
253 

475 
535 
472 
414 
327 
193 

330 

399 
416 
329 
432 

237 

-- 

Parts 

miuion 

a264 
136 
193 
99 
52 

156 
119 
201 
264 
283 
156 

289 
316 
287 
247 
192 
119 

194 
203 
230 
234 
185 
247 

142 

240 

-- 

*A 

6.9 
6.5 
6.7 
6.9 
5.9 

6.3 
7.2 
7.3 
7.2 
7.4 
7.3 

7.5 
7.4 
7.3 
7.1 
6.4 
6.6 

6.5 
3446.9 

6.8 
6.9 
7.1 
7.4 

6.4 

4046.9 

.. 

(calculated) 

per 

z:- 
0.36 
.18 
.26 
.13 
.07 

.21 

.16 

.27 

.36 

.38 

.2l 

.39 

.43 

.39 

.34 

.26 

.16 

.26 

.28 

.31 

.32 

.25 

.34 

0.19 

-- 
-. 

as c a c o ,  so- 

Cpl- 
'Ium 

~ o n s  elurn, 

day 

23.0 
41.9 
19.0 

132 
197 

31.6 
60.3 
20.8 
13.2 
10.5 
51.0 

6.87 
2.22 
1.24 
2.27 
3.84 
6.72 

1.20 
.22 
.37 
.82 

5.49 
.93 

11.0 

-- 
- - 

"=- 
sivm 

149 
82 
116 
65 
40 

98 
70 
123 
166 
178 
94 

179 
1HS 
149 
133 
110 
77 

118 
116 
116 
119 
104 
134 

88 

137 

- - 

ban- 
%te 

35 
20 
27 
16 
8 

25 
15 
22 
31 
27 
10 

26 
39 
28 
30 
26 
7 

20 
16 
18 
25 
24 
27 

18 

26 

- - 

0.9 
.7 
.8 
.4 
.2 

.6 

.7 

.8 

.9 
1.1 
.8 

1.0 
1.3 
1.4 
1.2 
.9 
.5 

.8 
1.0 
1.4 
1.4 
1.0 
1.3 

0.6 

1.1 

- - 



TRINITY RIVER BASIN--Continued 

8-665. TRINITY RIVER AT ROMAYOR, TEX. 

WCATION.--~t gaging station at bridge on State ~ighway 105, 1.9 miles south of Rornayar. ~iberty county, 1.9 miles doamstream from aulf, colorsdo and sant. ~e 
Railroad co. bridge, and 3.7 milas doamatream iron Big Creek. 

DMINAOE A m A  (revised).--17.186 square milca. 
RECORDS AVAILABLE.--Chemical analyses: October 1945 to November 1949, February 1950 to September 1951, April 1953 to September 1963. 

Water tempernturea: February 1950 to September 1951, ~pril 1953 to ~anvary 1959,  arch 1961 to septcmber 1963. 
EXTREMES, 1962-63.--Dissolved solids: Maximum, 612 ppm Hay 1-3; minimum, 134 ppm Apr. 8-10. 
Hardness: Maximum, 189 ppm ~ a y  1-3; mini-, 54 ppm ~ p r .  8-10. 
Specific conductance: llaximum daily, 1,330 micramhos Sept. 3; minimum daily, 211 micmmhoa ~ e c .  30. 
Water temperatures: Maximum, 92°F July 9, 22, Aug. 4, 5; minimum, 41%' Jan. 24, 28. 

EXTXEMES, 1945-50, 1953-63.--Dissolved solids: M a x i m ,  1,900 ppm NO". 7, 1953; minimum, 82 ppm July 31, 1954. 
Hnrdncss: Maxinun, 258 ppm oct. 21-31, 1956; minimum, 32 ppn NO". 1-3, 1953. 
Specific conductance: Maximum daily, 3,800 mieromhos Oct. 30, 1956; m i n i m  daily, 103 mioromhos Nov. 9, 1946. 
Water temperatures (1953-58, 1961-63): M a x i m ,  98'F July 18, 27, 1953; m i n i m ,  38'P Jan. 18, 1956. 

REMARKS.--Recorde of specific condvctanca of daily samples available in district office at Austin, ~ e r .  

Dnte 
of 

oollectlon 

Oet. 1-14, 1962... 
Oct. 15-31 ........ 
Nov. 1-15......... 
No". 16-30........ 
Dec. 
Dee. 4-16. ........ 
Dec. 17-21........ 
Dee. 22-31........ 
Jan. 1-9, 1963.... 
J m .  10-20........ 
Jan. 21-31..... ... 
Peb. 1-18......... 

Feb. 19-28........ 
Mar. 1-5.......... 
Mar. 6-16......... 
Mar. 17-31........ 
Apr. 1-6.......... 
Apr. 7............ 

Apr. 8-10......... 
Apr. 11-13........ 
Apr. 14-20 ........ 
AP' 21-30...... .. 
~ a y  1-3........... 
May 4............. 

M ~ Y  5-14.......... 
uay 15-29......... 
May 30-31......... 
June 1-30 ......... 
July 1-11......... 

":%$" 
9634 
6957 
2618 
2018 
4430 
8495 

5634 
9297 
5273 
2560 
1980 
1556 

6268 
3224 
1810 
1328 
1345 
11500 

11210 
3507 
1534 
970 
2767 
8460 

14400 
4847 
2515 
2657 
1256 

pn 

7.5 
7.2 
7.6 
7.3 
7.5 
7.6 

7.4 
7.0 
7.0 
7.2 
7.2 
7.1 

6.7 
7.1 
7.0 
7.3 
1.4 
6.6 

2246.6 
6.7 
7.0 
7.4 
7.7 
7.4 

7.6 
7.4 
7.6 
7.2 
7.5 

Chemical analyses, in parts per million, water year october 1862 to septemher 1963 

Dlwobed aolids Hnrdneaa 
Bi- (calculated) as C~CO,  so- Speculc 

PO- CPT- c m -  

mee 

44 
44 
51 
52 
47 
47 

48 
34 
28 
53 
55 
56 

27 
33 
50 
52 
55 
25 

17 
20 
43 
57 
62 
46 

46 
56 
66 
54 
53 

SUCP 
(81~1.) 

9.9 
9.3 
11 
12 
20 
13 

9.7 
11 
14 
15 
16 
14 

10 
13 
13 
14 
14 
11 

8.5 
12 
12 
10 
22 
16 

15 
11 
7 
2 
5 

Won 
( ~ e )  

4.8 
4.4 
4.8 
4.9 
5.4 
4.4 

4.7 
2.7 
2.9 
6.0 
6.3 
6.3 

3.2 
4.3 
7.2 
7.4 
7.5 
3.0 

2.8 
3.8 
6.7 
8.4 
8.4 
4.6 

1.9 
4.0 
5.0 
4.3 
4.6 

40 
38 
61 
75 
118 
34 

45 
29 
31 
81 
75 
86 

40 
55 
109 
115 
108 
35 

25 
28 
78 
135 
148 -- 
27 
43 
95 
58 
52 4.7 

134 
127 
148 
153 
122 
134 

134 
93 
72 
138 
138 
147 

64 
74 
122 
142 
156 
63 

47 
53 
113 
171 
186 
149 

132 
160 
185 
161 
160 

29 
33 
44 
44 
59 
37 

34 
25 
29 
58 
65 
65 

37 
50 
74 
75 
71 
37 

27 
29 
56 
77 
88 -- 
34 
42 
46 
47 
42 

52 
50 
76 
97 
160 
41 

63 
40 
41 
110 
100 
113 

52 
73 
150 
150 
140 
42 

28 
36 

108 
175 
185 
52 

25 
52 
135 
66 
69 

0.4 -- 
.4 -- 
.5 -- 
-- -- 
.3 -- -- 
.4 

- 
.3 -- -- 
.4 -- 
-- -- -- -- 
.3 -- 
-- -- -- 
.5 
.4 

1.8 
2.8 
4.2 
3.5 
8.6 
4.2 

3.8 
1.8 
2.5 
6.2 
5.0 
6.1 

3.5 
3.2 
5.0 
3.5 
3.2 
4.0 

2.2 
2.0 
1.6 
2.2 
7.1 

11 

2.8 
3.0 
2.5 
4.0 
1.8 

a253 
a249 
a326 
a364 
478 
1250 

a294 
190 
184 
a417 
a404 
a438 

204 
8300 
a492 
a516 
476 
188 

134 
157 
a394 
a584 
612 -- 
217 
290 
458 
325 
322 

0.34 
.34 
.44 
.50 
.65 
.34 

.40 

.26 

.25 

.57 

.55 

.60 

.28 

.36 

.67 

.7O 

.65 

.26 

.16 

.21 

.54 

.79 

.83 
-. 

.30 

.39 

.62 

.44 

.44 

6580 
4680 
2300 
1980 
5720 
5730 

4470 
4770 
2620 
2880 
2160 
1840 

3450 
2610 
2400 
1850 
1730 
5840 

4060 
1490 
1630 
1530 
4570 
.- 

8440 
3800 
3110 
2330 
1090 

130 
128 
146 
150 
140 
136 

140 
96 
82 
156 
163 
166 

80 
100 
154 
160 
168 
75 

54 
69 
135 
176 
189 
134 

113 
156 
185 
152 
151 

20 
24 
25 
24 
40 
26 

30 
20 
23 
44 
50 
45 

26 
40 
54 
44 
40 
24 

18 
22 
42 
36 
36 
12 

15 
25 
34 
20 
20 

1.5 
1.5 
2.2 
2.7 
4.3 
1.3 

1.7 
1.3 
1.5 
2.8 
2.6 
2.9 

1.9 
2.4 
3.8 
4.0 
3.6 
1.8 

1.5 
1.5 
2.9 
4.4 
1.7 -- 
1.1 
1.5 
3.0 
2.0 
1.8 

433 
432 
576 
647 
848 
431 

497 
336 
323 
716 
695 
745 

362 
469 
846 
882 
827 
328 

268 
634 
960 
1040 
537 

364 
501 
808 
559 
563 



TRINITY RIVER BASIN--Continued 

8-665. TRINITY RIVER AT FSJMAYOR, TEX.--Continued 

Date 
of 

collectlan 

July 12-21, 1962.. 
July 22-31........ 
bug. 1-17......... 
lug. 18-31........ 
sept. 1-15........ 
sept. 16-30....... 

weighted average 

Time-weighted 
average....... 

Tone per day.... 

chemical analyses, in parts per million, rater year October 1962 to september 1983--continued 

M ~ M  Po- 
B1- 

hchPrge Sflioa Iron 
(Fe) (cis) 

764 
780 
558 
502 
475 
580 

3495 

-- 
-- 

Car- 

16 
16 
15 
7.7 
9.1 
15 

12 

13 

114 

Cd- 
elurn 
( ~ a )  

58 
60 
52 
65 
60 
53 

45 

50 

423 

Dlsaobed sollda 
(caloulated) 

"W- 
DB- 

(ME) 

5.2 
5.7 
5.5 
6.3 
6.4 
5.8 

4.3 

5.2 

40 

Ew~O~BB 
as taco, so- SPecific 

con- 

8061- 
(Na) 

87 
131 
106 
151 
180 
143 

51 

79 

479 

tZB- 
miurn 

(" 

=I 
ate 

(ACO,) 

180 
200 
176 
220 
215 
191 

128 

149 

1210 

h- 
ate 
("3 

Sulfate 
(So,) 

44 
67 
55 
84 
87 
67 

41 

53 

384 

Chlaide 
(C1) 

115 
158 
125 
175 
180 
170 

64 

99 

800 

ride 
(P) 

-- -- 
0.6 -- 
.7 -- 
-- 

-- 
-- 

NL- 
bate 
(NOJ 

0.8 
2.0 
2.2 
.8 

1.8 
1.2 

3.2 

3.2 

30 

Bo- 
ron 
(B) 

rids 

m ~ l i o n  

415 
538 
448 
598 
611 
549 

297 

81s 

-- 

Cd- 

MW- 
ne- 
sivm 

186 
173 
152 
188 
176 
156 

129 

147 

-- 

Tons 
per 

yz- 
0.56 
.73 
.61 
.81 
.83 
.75 

0.39 

- 
-- 

Tons 
par 
dny 

856 
1130 
675 
811 
784 
860 

2710 

-- 
-- 

N O ~ -  
c"- 
'On- 

18 
9 
8 
8 
0 
0 

25 

25 

-- 

7357.3 
9407.7 
8226.8 

7.2 

6687.2 

-- 

s;l~-(micro- 
hos at 

2.9 
4.3 
3.7 
4.8 
5.2 
5.0 

1.9 

2.8 

-- 

10906.8 
11007.3 
10007.3 

496 

.- 
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TRINITY RIVER BASIN--Continued 

8-671. TRINITY RIVER NEAR MOSS BLUFF, TEX.--Continued 

Chemical analyses, in ,>arts per million, water year octobor 1962 to September 1963--continued 
7 

- 
Aug . 
AU6. 
Aug . 

mssahed solids Audness 
(caleulatea) as CaCO, %- Speclflc 

-dium :::tL 
NO"- "- ance PA =Ide hate Ion Puts  Tons elurn, 

(F) (NO3 (B) per 
million acre- 

foot day ne- 
sium ate 

b RepPeBentS 98 percent of dnyn. 

Sept. 1-15..... ... 
Sept. 16-30 ....... 
Tine-weighted 

average b ..... 

9.9 
11 

12 

66 
46 

51 

6.7 
5.3 

5.2 

155 
112 

74 

232 
172 

150 

75 
56 

48 

184 
132 

94 

. 6  -- 

-- 

.8 

.8 

2.7 

612 
450 

368 

.83 

.61 

0.50 

192 
142 

148 

2 
1 

25 

4.9 
4.1 

2.6 

1110 
820 

643 

5.9 
6.9 

6.9 
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TRINITY RlYLR BllSIN.. Continued 

8.674 . TRINITY BAY AT MOUTH OF TRINITY RIVER. NEAR ANAHUAC. TEY . 
mCATI0N.--At four sampling stations in Trinity Bay oPPoeite mouth of Trinity River. near Annhuac. Chambers County . Statlon 2: In Anahuae Channel 

immediately below delta . Station 3: In Annhuac Channel about 1.5 Riles southwest oi Station 2 . Station 6: In Anahuac Channel st south end . 
Station 7: In Trinity Bay about 1.5 miles west of Station 6 . 

RECORDS A Y A I L A B L E . - - C ~ ~ ~ ~ D P ~  analyses: October 1950 to September 1963 . 
Specific 

Date of collection 

Oct . 3. 1962 ................. . ...................... Oct 10 
Oct . 17 ...................... 
Oct . 24 ...................... 
act . 31 ...................... 
Nov . 7 ....................... 
Nav . 14 ...................... 
Nov . 21 ...................... ...................... NDV . 28 
Dec . 6 ....................... ...................... Dec . 15 
Dec . 23 ...................... 
Jan . 2. 1963 ................. 
Jan . 9 ....................... 
Jan . 16 ...................... ...................... Jan . 26 
Jan . 30 ...................... 
Peb . 6 ....................... 
Peb . 13 ...................... ...................... Peb . 19 
Peb . 27 ...................... 
Wlr . 6 ....................... 
Ilar . 15 ...................... 
Mar . 20 ...................... 
nar . 27 ...................... 
Apr . 1 ....................... 
Apr . 3 ....................... 
AD= . 5 ....................... 
Apr . 8 ....................... 
Apr . 10 ...................... 
Apr . 12 ...................... 
Apr . 15 ...................... 
Apr . 19 ...................... ...................... Apr . 17 
Apr . 22 ...................... 
Apr . 24 ...................... 
Apr . 26 ...................... 
Apr . 29 ...................... ........................ May 1 
MBY 3 ........................ 
m y  6 ........................ 
May 8 ........................ 
Yay 10 ........................ 
May 13 ....................... ....................... May 15 
May 17 ....................... 
May 20 ....................... 
May 22 ....................... 
May 24 ....................... ....................... May 27 

conduotmee. nieronhos at 25'C . and 
atation 

Condu~t~nce 

400 
499 
433 
546 
437 
646 
620 

1630 
748 
1090 
446 
471 
310 
335 

564 
582 
747 
734 
818 
600 
364 

413 
743 
934 
1150 
1720 
4750 
5830 

893 
270 
279 
356 
2750 
954 
2120 

2060 
3980 
13200 
3620 
9780 
1200 
328 

330 
369 
421 
437 
489 
492 
5U3 
543 

2 

chlo~ide 

38 
61 
64 
88 
53 
93 
67 

380 
123 
225 
46 
52 
42 
43 

84 
89 
113 
111 
134 
101 
58 

64 
120 
170 
245 
412 
1410 
1780 

156 
33 
38 
56 
845 
227 
572 

542 
1180 
4490 
1050 
3280 
202 
22 

25 
2s 
38 
40 
59 
58 
59 
66 

ohloride. in part8 Per million. 

station 

condvotnnce 

402 -- 
445 
542 
535 
652 
548 

1970 
715 
1080 
444 -- 
312 
328 

562 
6770 
747 
738 
835 
606 
362 

418 
757 
934 
1160 
2250 
6520 
6610 

891 
264 
277 
371 
3350 
923 
3660 

2080 
4610 
13800 
3960 
12300 
1100 
323 

330 
370 
417 
420 
494 
487 
501 
585 

3 

Chloride 

39 
.- 
66 
88 
51 
94 
66 

500 
124 
208 
46 -- 
42 
42 

85 
2080 
113 
113 
139 
100 
59 

66 
122 
170 
242 
580 
2020 
2020 

156 
32 
38 
61 
925 
220 
1060 

552 
1380 
4690 
1150 
4340 
198 
32 

20 
28 
38 
39 
58 
57 
62 
79 

water year October 1982 to 

station 

Conductanoe 

407 
473 
457 
539 
439 
4450 
847 

2690 
722 
911 
443 
471 
421 
330 

570 
10300 
775 
859 
850 
610 
355 

403 
759 
956 
1190 
4830 
8270 
6740 

920 
266 
277 
.- 

7160 -- 
6340 

2260 
5370 
14000 
4990 
13000 
1120 
343 

333 
371 
421 
419 
489 
511 
506 
674 

September 1963 

6 

Chloride 

40 
60 
70 
88 
52 

1300 
147 

720 
125 
164 
46 
54 
77 
44 

88 
3320 
123 
150 
143 
102 
57 

63 
127 
178 
252 
1410 
2600 
2050 

161 
32 
38 -- 

2280 
.- 

1980 

630 
1620 
4930 
1520 
4590 
205 
27 

30 
29 
38 
40 
58 
61 
62 
105 

Station 

Conductance 

5160 
47 8 -- 
539 
5950 
10700 
2710 

9170 
18200 

873 
446 
477 
424 
333 

899 
10200 
12100 
9910 
820 
670 
417 

402 
3830 
1370 
9400 
10300 
15200 
9650 

2230 
282 
279 
441 

13600 -- 
16600 

3050 
5530 
14200 
5810 
15300 
5890 
337 

329 
381 
414 
421 
489 
492 
504 
630 

7 

Chloride 

1580 
61 -- 
88 

1850 
6050 
710 

1820 
5550 
150 
47 
54 
79 
42 

184 
3320 
4030 
3180 
136 
113 
65 

61 
1080 
3 0  
3120 
3420 
5380 
3150 

550 
34 
38 
81 

4740 -- 
5920 

875 
1700 
4930 
1820 
5530 
1820 
30 

24 
30 
37 
39 
58 
59 
61 
101 



TRINITY RIVER BASIN.. COntinucd 

8.674 . TRINITY BAY AT MOUTH OF TRINITY RIVER. NEAR ANAHUAC . TEX.--Continued 
SPecifio conductance. micromhos at 25'C . and chloride. in parts per million . water year October 1982 to September 1963.. continued 

Station 6 I 
nate OF collection 

station 7 

Conductance Chloride 

................. May 29. 1963 547 58 553 71 ....................... May 31 581 74 573 74 
June 3 ....................... 621 83 804 77 
June 5 ....................... 845 148 862 155 
JUno 7 ....................... 519 70 533 75 
June 10 ...................... 75 6 115 718 lo9 ...................... June 12 740 120 755 136 

Conductance Chloride 

station 2 

...................... June 14 
June 17 ...................... 
June 19 ...................... ...................... June 21 ...................... June 24 
June 26 ...................... 
June 28 ...................... 

Conduotanoe 

Station 3 

...................... July 17 
July 19 ...................... ...................... July 22 
July 24 ...................... 
July 26 ...................... 
July 29 ...................... 
July 31 ...................... 

Chlarids Conductance chloride 



TRINITY RIVER BASIN--Continued 

MISCELLANEOUS ANALYSES OF STREAMS IN TRINIlY RIVER BASIN IN TFXAS 

8-0502. EWI FORK TRINITY RIVER SUBWATERSRED NO. 6-0 NEAR MUENSTER 

chemical analyses, in parts per million, water year October 1962 to Saptmber 1963 

8-0503. ELU FORK TRINITY RIVER NEAR MUENSTER 

~ r t e  
Of 

oallectlon 

8-0505. ELM FORK TRINITY RIVER NEAR SANGER 

Dlschp.ga 

Mar. 21, 1963----- 
June 12----------- 

8-0510. ISLE DU BOIS CREEK NEAR PIlOT POINT 

SIllca 
(~1%) 

7.7 
3.52 

Cat. 30, 1962--- 
~ e o .  4------------ 
D m .  13------- 
Jan. 8, 1963------ 
Fob. 14---------- 

Mar. 26----------- 
Apr. 26----------- 
June 4------------ 

Aug, 
Sept. lo---------- 

D ~ ~ .  3------------ 415 30 7.2 30 68 41 49 a214 .29 

D ,  1 4 1: I 1 91 I20 1 91 I209 I 1 92 1 I69 1 1: I :: I 1 -38 1 8'7 1 
Jan. 8. 1963------ 9.67 10 105 24 131 238 102 242 .4 2.5 a772 1.05 
Mar. 3.90 3.8 252 
~ ~ r .  ZB---------- I 1.31 11:'" 1 1 1 1 4 , 7 2 4  1 1 1 1 2 I ;!: 1'::; 1 

Iron 
(re) 

7.0 
7.4 

53.2 
382 
64 
52.2 
29.8 

17.2 
9.07 

34.1 
1.94 
1.90 

I 

8-0527. LImLE ELM CREEK NEAR AUBREY 

CPI- 
Ei,,m 
(C,) 

111 
126 

9.1 
11 
12 
3.1 
1.2 

4.5 
15 
8.6 
5.3 
8.4 

Juns3,1963------ 

Mq- 
ne- 
alum 
(Mg) 

8.5 
10 

72 
70 
103 
I08 
108 

103 
102 
62 
52 
45 

a Residue at 180~C. 

4.4 

8odium 
(Na) 

55 
103 

6.3 
4.9 
6.8 
8.6 
9.2 

9.4 
8.9 
4.7 
6.7 
6.7 

10 

PO- 
tps- 

slum 

258 
212 

67 
36 
55 
74 
100 

85 2.9 
91 1 3.7 

34 
131 
135 

68 

BL- 

::- 
( K C ~ , )  

31 
22 

212 
194 
277 
312 
320 

322 
326 
181 
340 
342 

4.5 

CPT- 
ban- 
ate 

("3 

132 
270 

42 
29 
42 
54 
59 

61 
55 
26 
48 
48 

23 

Bull& 
(SO.) 

0.3 
.3 

94 
61 
92 

107 
140 

105 
115 
51 
79 
73 

147 

Chl~r lde  
(Cl) 

0.0 
1.2 

0.3 
.4 
.3 
.3 
.3 

.3 

. 3  

.3 

. 4  

.4 

101 

F1uo- 
ride 
(p) 

472 
644 

1.8 
.8 

3.8 
2.2 
4.5 

1.5 
4.2 
.O 
.5 
.O 

8.0 

NL- 
trate 
( N ~ J  

0.64 
.88 

a434 
310 
451 
510 
a601 

8545 
a559 
276 
490 
484 

0.5 

Bo- 
'On 

(B) 

312 
356 

0.59 
.42 
.61 
.69 
.82 

.74 

.76 

.38 

.87 

.66 

0.2 

100 
182 

206 
194 
285 
305 
306 

296 
291 
174 
157 
140 

M s a o l ~ e d  aolids 
(calculated) 

287 

~ n r t s  
p,, 

million 

1.4 
2.4 

EPl.dm118 
as C ~ C O ,  

32 
36 
58 
50 
46 

32 
24 
26 
0 
0 

0.39 

SO- 
-dium *- 
sorp- 
no" 
'"Io 

per 

yzt- 
CPI- 
ctum, 

ne- ,,, 

853 
1,190 

704 
548 
799 
892 
974 

937 
959 
506 
860 
825 

2.0 
1.2 
1.4 
1.8 
2.5 

2.2 
2.3 
1.1 
4.5 
5.0 

TOW 

Per day ban- 
ata 

7.0 
7.2 

6.6 
6.8 
6.9 
7.5 
7.4 

6.9 
7.0 
6.6 
6.7 
6.9 

188 

Eon- 
rmct- 
ance 

(mierg- 
has at 

m 2 5 ' ~ )  

PR 

68 0.7 467 6.9 



TRlNITY RIVER BASIN--Continued 

MISCEUNEOUS ANALYSES OF STREAMS I N  TRINITY RIVER BASIN IN TEXAS-Continued 

Chemical analyses,  i n  par te  Per mi l l ion ,  water year October 1962 t o  Septwber 1963--continued 

Date 
of 

e o l l s c h n  

8-0605. LAVON RESERVOIR NEAR UVON 

O c t .  26, 1962----- 
Aug. 12 ,  1963---- 

Dlsehnrge 
( 

6.2 
5 . 3  

8flica 
(81%) 

WlXAKACAIE CREEK AT STATE AIGMTAY 34 NEAR BARDWELL 

48 
47 

Nov. 27, 1962----- 
Feb. 13,  1963----- 
July IS----------- 

Iron 
(Fe) 

3.2 
2 .9  

96.3 
14 .6  

.34 

~ p l -  

(Ca) 

TEIIUACANA CREEK NEAR FAIRFIELD 

14 
17 

11 
2.2 

10 

Oct. 23, 1962----- 
NOT. 

pn 

MW- 
ne- 

sium 
(M6) 

142 
134 

66 
92 
75 

296 

COTTONWWD CREEK NEAR FAIRFIELD 

33 
37 

3 . 5  
3 . 3  
2 .4  

6 . 1  
7 .3  

Oct .23,1962---  
Nov. 
M a r .  12 ,  1963--- 

Nov. 27. 1962---- 
J an .  Z ,  1963------ 
Feb. 
Mar. 12-------- 
Apr. 17--------- 

loy 
~~l~ 

Oct. 26, 1962----- 
Jan.  5 ,  1963----- 
Feb. 8------------ 
XaT. 15-------- 
May 20------------ 
July 

sodium 
(Na) 

B1- 
CPT- 

::- 
(HCO,) 

PO- 
tan- 

slum 
(K) 

25 
30 
36 

26 
28 

a Residue a t  18O'C. 
b Field est imate.  
c Contains 0 . 1  ppm t o t a l  ao id i ty  as ntl, 

b0.01 
31.9 
1 1 . 4  

8 .8  
11 

0.0 
.2 

0 .5  
. 5  

173 
284 
240 

10 
10 

7 . 9  
9 . 8  

16 

Car- 
bon- 
ate 

("3 

184 
187 

59 
33 
37 

313 
402 

47 
8.5 

36 

16.5 
6.59 
6.37 

1 3 . 1  
3.22 
5.20 

.12 

14 .3  
36.9 
24.0 
23.A 
18 .6  
1 0  

[EuUate 
((SO,) 

N'- 

(NO3 

22 
28 
26 
20 
18 
19 
12 

14 
1 7  
15 
15  
17 
17 

90- 

*- 
'On 

0.25 
.25 

15  
24 
31 

63 
44 

18 
2.6 

13 

15  
19 
18 
22 
24 
23 
15  

SpeeUlc 

duet- 
Pnce 

'"'Q-(mloro- 
hoe d 

Chloride 
(CI) 

B"- 
'On 

(8 )  

8-0652. 

24 
34 
33 
35 
40 
36 
25 

7 .1  
1 0  
10 
11 
11 
11 

7 . 7  

'Ide 
(P) 

133 
129 

0 . 7  
. B  
. 7  

26 
1 0  

110 
32 

116 

11 
11 
10 
1 0  
10 
10 

Mssohed solids 
(cs lcu la ied)  

17 
19 

8 .4  
7.5 

.2 

500 
665 

80 
40 
58 

UPPER 

3 
0 

c0 
1 

16 
24 
36 

Parts 
per 

muion 

Hmdnesa 
as CaCO, 

BIG ELlOiART 

19 
21 
21 
27 
20 
22 

0.0 
. 2  
. 2  

1 . 0  
. 5  
.2  
.2  

4.5 
4 . 4  
4.3 
4 .6  
3.7 
4 .1  

Cpl- 
clum, 
Mag- 

-ye- 

0 .5  
. 7  

a290 
333 
312 

0 . 9  
. 3  

74 
1 9  
62 

1 . 8  
.S 

1 . 5  
1 .2  

. 8  
. O  

66 
40 
40 
39 
44 
54 

'On' 

per 

yGB; 
cnr- 
ban- 
ate 

OA-D 

0.2 
.2 
.2  
.2 
. 3  
. 3  
.2  

KEECAI CREEK NEAR 

Tons 
per 
~ D Y  

316 
334 

0.39 
.45 
.42 

0 .0  
. O  

0 .2 
. I  
.1 
.1 
.I 
. I  

65 
92 
91 
92 
69 
65 
43 

CREEK 

4 .6  
8.R 
7.2 
6 . 4  
7.4 
3.2 

168 
a241 
a236 
236 
252 
238 
156 

6 .8  
6.4 

204 
34 

200 

34 
47 
47 
55 
61 
51 
35 

NEAR GRAPELAND 

119 
74 
74 
70 
79 
98 

0.23 
.33 
.32 
.32 
.34 
.32 
.21  

aZ4a 
166 
162 

a166 
172 
197 

179 
243 
197 

a952 
1,140 

0.4 
. 5  
, 4  
- 

0 .8  
.2 
. 5  

67 
89 
86 

100 
105 
103 
69  

0 .33  
.23 
.22 
.23 
.23 
.27 

64 
89 
86 
99 
92 
83 
40 

46 
46 
43 
44 
40 
42 

1.29 
1 .55  

a543 
127 
473 

5.2 
4.5 
4.2 
4 .7  

4 1 1 6 . 9  
5.8 
6 . 5  

30 
26 
25 
22 
24 
24 

1 . 3  
1.6 
1 . 5  
1.5 
1.7 
1.5 
1 . 3  

6 . 7  
7 .3  
7.0 

37 
10 
0 

266 
366 
367 
396 

388 
282 

7.0 
6.0 
5 . 9  
6.2 
6 . 0  
6.6 

4.2 
2.6 
2 . 7  
2.6 
3.0 
3.6 

106 
111 

0.74 
.17 
.64 

439 
305 
297 
294 
304 
407 

0 .8  
.8  

1.2 

462 
577 
546 

192 
32 

144 

6.3 
5 .8  

54 
75 

126 
0 

96 

1 3  
17 

1,740 
2,250 

3 .5  
2.5 
4.2 

938 
224 
862 

6.5 
5 .8  
5 . 8  



TRINITY RIVER BASIN--Continued 

MISCELLANEOUS ANALYSES OF STREAMS I N  TRINITY RIVER BASIN IN %AS--Continued 

WWER REECEI CREEK NEAR YmDLElWN 

Chemical analyses, i n  pa r t s  per mil l ion,  watar year Dctober 1962 t o  September 1~x3-Continued 

Date 
ol 

colleetlOn 

Dct. 23. 1962--- 
No". 26-------- 
Feb. 5, 1963---- 
Mar. 11------- 
Apr, I?----------- 

~ n y  

GAIL CREBK NEAR LOVEWLDY 

D l a c b u ~ a  , 

BWIAS CREEK NEAR YILDISONVILLE 

0.45 
5.10 

11 .3  
15.2 
7.43 

15.2 

Dct. 22, lW2---- 
Nov. 30-------- 
Mar. 11. 1963---- 

8uha 
(~1%) 

W t .  26, 1962-- 
Nov. 30-------- 
Feb. 8,  1963----- 
Mar. IS-------- 

May 
July 

WST R I V E R  AT HlGUWAY 10 NEAR COVE 

17 
25 
22 
20 
20 
17 

0.20 
129 

8.90 

MENARD CREEK NEAR RYE 

Iron 
( ~ e )  

0.001 
8.68 
2.52 
3.37 

.85 
16.4 

Sept. 19, 1963-- 

a Residue a t  180DC 

26 
20 
23 
30 
29 
19 

14 
7 .6  

17 

Mag 7 ,  1963------- 

c1"m 
(Ca) 

8 .9  
8.1 

22 
17 
18  
6.6 

75.1 

8.2 
6 .6  
8.2 

10 
9.4 
5.5 

29 
6 .2  

26 

BIG CREEK NElLR SAEPUBW 

7.8 

2- 
B I U ~  

( M g )  

40 
11 
47 
43 
41 
12 

11 

Sept. 19 ,  1963--- 

31 
30 
31 
34 
38 
25 

9 . 1  
1 . 6  
7.7 

112 

a,,,vrn 
( ~ a )  

12 
3 .4  

18 
15 
14 
4 .6  

12 

17.5 

26 
18 
26 
33 
56 
28 

36 
6.7 15 .2  

39 

108 

PO- 
tps- 

mium 
(K) 

2 

70 
18  
95 
83 
83 
22 

1 .7  

15 

86 
71 
70 
82 
71 
53 

56 
20 
34 

908 

81- 
CPr* 

tt- 
(HCOJ 

78 
18  
32 
42 
68 
37 

41 

3 . 5  

38 
38 
45 
54 
52 
32 

71 
12 
76 

130 

c m -  
ban- 
ate 
(COJ 

88 
34 

176 
144 
118 
30 

9 

1 .0  

0.2 
.2 
.2 
.2 
. 3  
.2 

48 
9.2 

52 

264 

wpte 

(SO.) 

103 
21 

128 
117 
115 
24 

3.0 

7.0 

0.0 
. O  
.2 
.o 
.2 
. 5  

0.2 
. 3  
.2 

1,750 

Chloride 
( ~ 1 )  

0 .2  
. 3  
. a  
.2  
.2 
. 3  

82 

1 . 7  

a225 
-17 
aZ26 
246 
248 
166 

0.2 
.2 
.2 

3,290 

:;-& 
(,,) 

0.5  
. O  
, O  
.2 
. O  
.5  

0 . 1  

9 

0.31 
.30 
.31 
.33 
.34 
.23 

a254 0.35 
59 .08 

a258 .35 

724 

(NOJ 

9188 
105 

a545 
a468 
422 
118 

0.2 

5 .4  

W h e d  solids Hmdne.8 
(calculeted) PB CPCO, &- YE'= 

::; TOM 
duct- 

(B) pr 

~ m -  " pnce ='-, c u -  so"- 

99 
77 
91 

116 
111 

70 

110 
22 
98 

817 

0.50 
.14 
.74 
.84 
.57 
.16 

165 

12 

77 
62 
70 
89 
65 
47 

84 
6 

69 

5,780 

150 
41 

184 
169 
160 
49 

0.21 

0 .1  

7.4 

1 . 4  
1 . 5  
1 . 4  
1 . 4  
1 . 6  
1 . 3  

1 .5  
. 6  

1.7 

86 
27 

158 
134 
104 
19 

37 

0.2 

352 
315 
347 
413 
395 
265 

386 
95 

3R8 

6.2 
5.9 
6.0 
5.9 
6.3 
6.0 

6.2 
5.7 
5.8 

2 .5  
1.2 
3.0 
2.8 
2.9 
1.4 

30 

50 0.07 

638 
183 
824 
751 
724 
218 

2.9 

6.5 
5.5 
5.9 
6.0 
6.4 
6 .3  

307 5.6 
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SW JACINTO RIVER BASIN--Continuad 

YISCELWWJS ARALYSES OF STREXNS I N  SAN JACINTO RlVER BASIN IN TmAS 

WEST FORK SAN JACINTO RIVER AT STATE HIGHWAY 105 NEAR CONRW 

8-0690. CYPRESS CREEK NEAR HESTFIEW 

Oct. 2. 1962---- 
Nov. 
Jan. 14. 1963--- 
Aor. 
~ u n e  
J U ~ Y  9----------- 

66685.  SPRING CREEK NEAR SPRING 

1 3 . 1  
1 1 . 0  
86.4 
22.8 

5.43 
12 .8  

W t .  1, 1962----- 
NO". 

Dac. 
Jan. 14, 1963-- 
Feb. la----------- 
Fcb. 
Apr. 30----------- 
June 5-------- 
July 

m.  11---------- 
Jan. 14, 1963--- 
Feb. 
Feb. 21-------- 
Apr. 30----------- 
~ n n e  5 ----------- 
July 9------------ 

9.86 
1 2 . 4  
25.7 
57.0 

288 
1,630 

1 9 . 9  
16 .2  
12 .2  

1 7  
17 
17 
15 
4.8 
4.3 

17 
16 
15 

8-0700. EAST FORK 8AN JACINTO RIVER NEAR. CLEVELAND 

20 
20 
20 
23 

7.3 
15 

7.40 
7.03 

1,040 
280 

.34 

.32 
1 4 . 8  

Oct. 5 ,  1962------ 
Nov. 
Nov. 
Dee. lo--------- 
Jan. 15, 1963----- 
Feb. 20----------- 

24 
20 
16  
15 

5 .5  
4 . 8  

24 
20 
1 8  

53 
37 
46 
57 
56 
24 

17 
12 
14 

5 .5  
7.0 
8 .7  

14 

1 6 . 8  
21.4 

370 
30 .4  
83.6 

1.810 

5.0 
4.0 
4 . 1  
3.6 
2.2 
1.6 
4 . 9  
3 .4  
3 .7  

18 
18 

7 . 0  
5 . 5  

41 
23 
15 

12 
11 
10 
14  
17 
6 . 1  

4.4 
2 .8  
4.2 
5 .0  
4.7 
0 

63 
56 
42 
34 
14  
14 
62 
53 
50 

46 
46 
29 
23 
15 

5 . 7  1 2 . 6  
43 
34 
49 

152 
104 
114 
154 
152 

54 

25 
23 
23 
43 
39 
20 

3 .9  
3 .9  
1 . 9  
1 . 0  
8.6 
3 .5  
.I 

16 
13 
21 
19  
25 
14 

13  
8.8 

16 
12 

9 . 4  
6 . 6  

3.6 
3 . 4  
6 . 8  
8 . 0  
4.2 
4 .8  
4.4 
4.0 
3.6 

50 
65 
53 

7 . 4  ( 3.9 
193 

58 
48 

2.5 
2.4 
3 . 0  
3 .1  
3 . 4  
1 . 5  

0 . 0  
. O  
.0  
. O  
. 8  
.S 
. 0  
. 2  
. 2  

88 
82 
56 
46 
27 
10  
83 
64 
86 

80 
82 
12 
17 

189 
75 
46 

43 
37 
24 
32 
27 

7 .3  1 2 . 1  

46 
42 
54 
83 
78 
37 

0.2 
. 2  
.1 
.2  
.2  
.2 
.2  
.I 
. Z  

0.2 
. O  
. 2  
.2 
. O  
.2  

0 .3  
.2 
.2 
. 3  
.2 
.2 

a219 
a216 

150 
128 
67 
42 

208 
168 
201 

16  
15 

6.6 
6 . 8  

24 
12 

6.6 

29 
28 
65 
40 
50 
33 

60 
66 
57 
52 
23 
19  
80 
64 
60 

0.30 
.29 
.20 
.17 
.09 
.06 
.28 
.23 
.27 

60 
83 
86 
10  

265 
86 
64 

8242 
185 
222 
300 
270 
130 

4.0 
2 .8  
7.2 
6 . 8  

12 
7.0 

29 
19 
22 
24 
11 

7 
29 
20 
19  

. 3  

. 3  

.2  

.3 

. 5  

. 3  

. 4  

0.0 
. O  
. O  
. O  
.2  
.2 

0.33 
.25 
.30 
.41 
.37 
. I 6  

26 
1 9  
44 
36 
34 
16 

2.2 
2.5 
1 . 7  
1 . 4  
1 . 4  

.6  
2.1 
1 . 8  
2 .7  

398 
369 
265 
226 
125 

72 
374 
321 
407 

82 
69 
39 
64 
57 
15 

150 
104 
137 
162 
159 

60 

0.9 
1.0 

. 9  
1 . 5  
1 . 3  
1.1 

413 
315 
389 
519 
517 
231 

7 .1  
6 .3  
6.0 
6.0 
5.7 
5.7 
6.7 
6 .3  
6 .1  

.O 

.8 

. 2  

.2 
1 . 0  
2.5 

. 0  

0.2 
.I 
. S  
.I 
. 2  
.2 

6.9 
6.4 
6.6 
7.3 
7.0 
8.0 

a192 
149 

a148 
a176 
167 

69 

206 
238 
177 

49 
a666 
231 
175 

50 
42 
65 
60 
76 
41 

0.24 
.20 
.20 
.24 
.23 
.09 

.28 

.32 

.24 

.07 

.91 

.31 

.24 

26 
19  
12 
27 
35 
14 

2 .6  
2.5 
1.3 
1 . 8  
1.3 

.5  

324 
278 
247 
290 
291 
125 

5 .8  
6.1 
6 . 1  
6 .3  
6.1 
5.7 
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BRbBOS RIVER RASIN 

8-805. WUHLE MOUNTAIN FORK HRAZOS RIVER NEAR ASPEWNT, TEX. 

mCATI0N.--At gaging station at bridge on u.9. Highway 83, 8 miles downstream from ~auntain craak, and 10 miles south of ~ s p o m n t ,  stonewall county. 
DRAINAGE AREA.--7,960 square miles, approniloately, of which 8,470 square miles is probably noncontributing. 
RFCORDS AYA1UBLs.--Chemical analyses: October 1948 to November 1951, Ootober 1956 l o  September 1963. 
Water temperatures: November 1949 to November 1951, October 1956 to September 1963. 
Sediment records: November 1949 to September 1951. 

EXTREEZS, 1962-63.--Dissolved solids: Maximum, 6,200 ppm Mar. 1-31; minimum, 599 ppm June 2-12. 
~lardness: Maxi-. 2.720 onm ~ a r .  1-31: m i n i m .  232 oon ~ u n e  2-12. 
specific conductande: Maximum daily. 9;130 micr6rnhoe %b. 20; mini& daily, 780 micronnos ~ u n e  10. 
Water temperatures: Maximum, 99'F ~ u l y  23; m i n i m ,  freezing point  an. 11, 12, 15, 19. 

EXTRELLES, 1948-51, 1956-63.--Dissolved solids: M a x i m ,  6,450 ppm May 1-16, 1961; mininun, 599 ppm dune 2-12, 1963. 
Hardness: Maximum. 2,720 Durn Mar. 1-31, 1963; minimum, 193 ppn oot. 22-28, 1957. 
Spccifio conductance: Maximum daily, 10,400 micromhos Feh. 25, 1958; minimum daily, 735 micromhoe oct. 24, 1957. 
Wator temeratures (1949-51. 1956-83): Maximum. 9 9 v  dulv 23. 196S: minimum. freezinn oaint on several davs durinz winter months. 

Chemical analyses. in parts oer million. m t e r  year October 1962 to Se~tember 1963 

W e  
01 

co11ectlon 

Oct. 1-27, 1962... 
Oot. 29-31........ 
No". 
No". 8-26. 28-30.. 
Nov. 27 ........... 
Dec. 1-5.... ...... 
Dec. 6-12 ......... 
Dee. 15-21........ 
Dec. 22-31 ........ 
Jan. 1-31, 1963... 
leb. 1-28......... 
Mar. 1-31 ......... 
Apr. 1-25.. ....... 
Apr. 26-30........ 
May 1-8........... 
May 9-14.......... 
May 15-17......... 
May 18-21......... 

May 22-31......... 
June l............ 
June 2-12......... 
June 13-24........ 
Jvnc 25-30 ........ 
duly 1-4.. ........ 
July 5-13..... .... 
July 14-18........ 
July 19-29. ....... 
July 30-31........ 
Aug. 
Aug. 4-19.. ....... 

Me- 

?:? 

22.5 
136 
43.0 
11.6 
48.0 
21.4 

40.9 
11.9 
7.4 
3.6 
2.1 
.5 

1.1 
670 
161 
13.5 
64.8 
9.7 

825 
7250 
2064 
625 
61.2 
23.5 

8.4 
65.2 
1.7 
89.5 
10.3 

.6 

SUI~P 
(SIQ) 

15 
9.1 
13 
13 -- 
12 

12 
13 
11 
11 
11 
12 

12 
15 

17 
16 
13 

17 
18 
18 
17 
19 
19 

20 
12 
15 -- 
4 
7 

~ r o n  
(Fe) 

505 
328 
355 
570 
.. 

515 

290 
460 
580 
665 
740 
830 

820 
385 -- 
450 
245 
440 

143 
145 
73 
141 
223 
290 

520 
400 
690 
-. 
392 
740 

C*- 

7:; 

81 
35 
57 
91 
.- 
83 

51 
93 
105 
118 
140 
158 

144 
29 -- 
77 
17 
54 

34 
23 
12 
20 
47 
62 

63 
39 
107 
-. 
42 
125 

MW- 
ne- 
sium 
(Mg) 

1040 
307 
826 
1080 
.. 

1120 

569 
968 
1180 
1140 
1170 
1080 

998 
153 
.- 
747 
276 
758 

225 
127 
112 
152 
376 
504 

905 
345 
693 
293 
342 
728 

~ o d l m  
(Nn) 

11 

Po- 
h a -  
slum 
(Kl 

104 
82 
98 
110 
79 
90 

98 
128 
146 
134 
90 
89 

90 
82 
80 
96 
92 
97 

140 
148 
130 
116 
112 
96 

98 
80 
89 
62 
73 
87 

B1- 
car- 

:: 
(HCOJ 

1450 
928 
1080 
1600 
956 
1530 

938 
1380 
1640 
1750 
1930 
2080 

2040 
944 
-. 

1240 
640 
1550 

452 
402 
221 
408 
712 
936 

1490 
1080 
1800 
1080 
1030 
1890 

cm- 
ban- 
ate 
(C03 

1600 
420 
920 
1700 
800 
1700 

790 
1480 
1850 
1900 
2050 
2000 

1850 
220 
560 
1200 
382 
900 

280 
135 
94 
172 
520 
760 

1400 
525 
1220 
440 
540 
1350 

~vlfate 
(SO.) 

-- 
0.6 -- -- -- -- 
-- -- -- -- -- -- 
-- 
.5 -- -- -- -- 

1.7 -- 
1.2 -- -- -- 
-- -- -- -- -- -- 

chloride 
(~1) 

3.0 
2.5 
.2 
.O -- 
.O 

.O 

.O 

.O 

.5 -- 

.O 

.5 
2.5 -- 
2.0 
2.2 
1.0 

3.2 
2.8 
3.5 
2.5 
.5 
.2 

.5 

.2 

.5 -- 

.O 

.5 

'lUo- 
'lde 
(Fl 

4740 
2070 
3080 
5110 -- 
5000 

2700 
4460 
5440 
5650 
6080 
6200 

5910 
1770 
.. 

3780 
1620 
3760 

1220 
926 
599 
970 
1950 
2630 

4470 
2420 
4570 -- 
2400 
4890 

N1- 
bate 
(NO3 

6.45 
2.82 
4.19 
8.95 -- 
8.80 

3.67 
8.07 
7.40 
7.68 
8.27 
8.43 

8.04 
2.41 -- 
5.14 
2.20 
5.11 

1.66 
1.26 
.81 

1.32 
2.65 
3.58 

6.08 
3.29 
6.22 -- 
3.26 
6.65 

'On 

(B) 

266 
760 
358 
160 -- 
289 

298 
143 
109 
54.9 
34.5 
8.37 

17.8 
3200 -- 
138 
283 
96.5 

2720 
18130 
3340 
1640 
322 
'167 

101 
426 
21.0 -- 
68.7 
7.92 

1590 
962 
1120 
1800 
1070 
1630 

934 
1550 
1880 
2140 
2420 
2720 

2640 
1030 
1290 
1440 
682 
1320 

497 
456 
232 
434 
750 
978 

1640 
1180 
2160 
1160 
1150 
2360 

Dlsaolsed sollds 
(oalculatcd) 

1510 
896 
1040 
1710 
lolo 
1550 

853 
1420 
1760 
2030 
2350 
2650 

2580 
983 
1220 
1360 
606 
1240 

382 
335 
125 
340 
658 
900 

1560 
1090 
2090 
1110 
1090 
2290 

Tons 

dng 

P A  
per 

mulim 

Hardness 
aa CaCO, - 

d2y 
'On 

rat10 

per 

C ~ I -  
durn, 
Mag. 
ne- 
Slum 

11 
4.3 
8.1 

11 -- 
12 

8.1 
11 
12 
11 
10 
9.0 

8.4 
2.1 -- 
8.6 
4.6 
9.1 

4.4 
2.6 
3.2 
3.2 
6.0 
7.0 

9.7 
4.4 
8.5 
3.8 
4.4 
8.5 

car- 
ban- 
ate 

Speeuic 
con- 
duct- 
nnce 

B"~-(micro- 
mhos at 

25.C) 

6810 
2880 
4570 
7220 
4010 
7140 

3990 
6440 
7750 
7760 
8410 
8280 

7880 
2260 
3500 
5390 
2380 
4460 

1880 
1320 
930 
1440 
2870 
3860 

6240 
3340 
5970 
3080 
3340 
6550 

pR 

7.4 
7.1 
7.0 
7.2 
7.3 
7.4 

7.4 
7.3 
7.5 
7.3 
7.1 
7.0 

7.3 
7.4 
7.1 
7.4 
7.4 
7.5 

7.3 
7.4 
7.5 
7.3 
7.2 
7.3 

7.0 
7.1 
7.0 
7.1 
7.1 
7.1 
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BRAZOS RIYER BASIN--Continued 

8-814. SALT CROWN CREEK AT WEIR D, NEAR ASPERKINT, TEX. 

wCATI0N.--About 500 feet upstream from naystack Creek, 1,000 feet upstream from gaging station, and 20 milee northwest of Aspemont, stanewll county. 
RECORDS AVA1WIBLE.--Chemical analyses: October 1956 to September 1963. 
REMARKS.--Values given are expressed in parts Per million and should be mltiplied by the density, where given, in any computation oi londa. 

a Field estlute. 







BRRZOS RlVER BASIN--Continued 

8-820. SALT FORK BRAZOS RIVER NEAR ASPERMONT, TEX. 

IDCATION.--At gaging station at bridge on U.S. nighray 83, 5.5 miles downstream from salt croton creek, and 13.2 miles northwest of Aspemnt, Stoneaall County. 
DRRINAGE A R E A . - - ~ , ~ ~ o  B ~ Y P F ~  miles, approximately, of whioh 2,770 square miles ie probably noncontributing. 
RECORDS AVAILABLE.--Chemical analyses: October 1946 to September 1951, Ocfobar 1956 to September 1963. 

water temperatures: october 1948 to September 1951, octobcr 1956 to September 1963. 
EXTREKES, 1962-63.--Dissolved solids: Maximum, 87,400 ppm Aug. 19-20; minim-, 1,380 p p  June 16-20. 

Hardness: M a x i m ,  5,410 p p  Aug. 1-18, 21-31; minimum, 404 p p  June 18-20. 
Specific conduotance: Maxi- daily, 101,000 mierombos Aug. 19; minimum daily, 2.020 mioromhoa June 19. 
water temperatures: Maximum, 95-1 AUK. 11; minimum, freezing point on several days during January. 

EXTREMES, 1948-51, 1956-63.--Dissolved solids: Maximum, 114,000 ppm Aug. 18, 1961; minimum, 1,230 PPm Oct. 19-20, 1960. 
Hardness: ~aximum. 6,200 ppm Mar. 30-31, 1959; minimum, 334 ppm duly 7-9, 1960. 
speeifio conductinoe: ~aximum daily, 125,000 micrumhos bpr. 28, 1960; minimum daily, 1,690 miommhos ~ u l y  8, 1960. 
wrtcr temperatures: ~aximum, 96'F ~ u l y  13. 1962: mininun, freezing point on m n y  days during ainter months. 

m ~ ~ ~ s . - - v a l u e s  are expressed in parts per million and should ba multiplied by the density, when computing loads. ~acords of specific conductance of daily 
samples available io district office at  ust tin,  ex. 
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ratio 

59 
46 
24 
35 
63 

95 
14 
24 
36 
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73 
84 
91 
143 
99 

33 
62 
87 
37 
52 

-- 
14 
21 
33 
48 

28 
44 
14 
7.2 
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( ~ 0 3  

-- -- -- - -- 
-- -- -- -- 
-- 
-- - -- -- -- 
- -- -- 
.- -- 
-- -- - 
.- -- 
-- -- 
0.5 
.8 
.8 

*-llic 
con- 
duct- 
mee 

~o~-(mlcrO- 
mhos at 
25'~) 

30600 
22800 
11100 
16800 
31000 

46200 
5480 
11200 
16700 
26600 

35400 
42900 
47200 
70400 
51400 

17300 
28500 
45000 
14700 
24100 

37800 
5480 
8560 
15800 
25600 

12400 
21800 
5200 
2250 
3590 

analyses, 

stron- 
'lum 

(9.) 

 ate 
of 

collection 

Oct. 1-21, 1962 
.not. 22-27..... 
oet. 28-31... .. 
No". 1-4....... 
No". 5-16...... 

NOT. 19-25..... 
NO". 26-27.. ... 
Nov. 26-Deo. 1. 
Deo. 2-S....... 
Dee. 10-la..... 

Dec. 19-31..... 
Jan. 1-31, 1963 
Feb. 1-10,13-28 
Peh. 11-12..... 
Mar. 1-30...... 

Mar. 31-APT. 1. 
APT. 2-5....... 
Apr. 6-26...... 
Apr. 27-26..... 
Apr. 29-30..... 

May 
May 5-9 ........ 
May 10-ll...... 
May 12-14...... 
May 15-22 ...... 
May 23-26 ...... 
May 27-31...... 
June 1-17.. . . . . 
dune 18-20..... 
June 21-25.. .. . 

sil- 
ica 
(SLO,) 

13 
12 
11 
22 
12 

12 
17 
13 
13 
15 

12 
13 
12 
12 
14 

21 
12 
10 
19 
14 

-- 
17 
22 
21 
13 

15 
12 
18 
24 
19 

~ e p n  
discharge 

(cts) 

21.7 
24.2 
132 
22.2 
6.3 

5.1 
684 
108 
77.1 
17.9 

15.0 
9.9 
9.0 
11.0 
4.5 

86.5 
22.5 
7.4 

152 
21.0 

7.4 
655 
44.5 
14.5 
20.8 

77.2 
105 
656 
1191 
311 

pii 

7.6 
7.6 
7." 
7.7 
7.4 

7.2 
7.5 
7.4 
7.5 
7.3 

7.3 
7.3 
7.3 
7.2 
6.5 

7.6 
7.4 
7.1 
7.6 
7.5 

7.2 
7.6 
7.8 
7.8 
7.4 

7.6 
7.6 
7.5 
7.7 
7.4 

in 

(Na) 

7590 
5180 
2120 
3620 
8220 

13400 
895 
2140 
3530 
6400 

9250 
11400 
12800 
21900 
14600 

3510 
7070 
12600 
3560 
5610 

-- 
895 
1630 
3320 
5900 

2510 
4910 
906 
332 
587 

1962 to September 1963 

Mssolvsd ~ollde 

~ensity 
(g/nl 

at 2 0 ~ ~ 1  

1.016 
1,011 
1.004 
1.007 
1.017 

1.027 -- 
1.003 
1.007 
1.013 

1.018 
1.022 
1.026 
1.046 
1,030 

1.006 
1.014 
1.026 
1.006 
1.012 

1.019 -- -- 
1.005 
1.012 

1.004 
1.009 -- -- -- 

Im" 
cFe) 

Bvdneae 

puts 
per 

liao 

23200 
16200 
7410 
11700 
24900 

38700 
3270 
7390 
11300 
19700 

27300 
33300 
37100 
61000 
42200 

11700 
21000 
36900 
11300 
17000 

-- 
3270 
5640 
10900 
16600 

8320 
15500 
3270 
1380 
2210 

parts 

PO- 

alum 
(@ 

ss 

Gal- 

=me 
ne- 
LIium 

3090 
2420 
1540 
1960 
3200 

3750 
760 
1510 
1820 
2710 

3060 
3470 
3710 
4400 
4100 

2160 
2430 
3980 
1770 
2190 

3280 
760 
1160 
1930 
2810 

1510 
2350 
741 
404 
549 

CPI- 
eium 
(Cn) 

881 
707 
508 
596 
914 

1030 
240 
469 
546 
740 

845 
939 
975 
1070 
1090 

655 
720 
1070 
547 
672 

.. 
240 
330 
562 
805 

463 
682 
236 
129 
169 

caco. 

~ m -  

car- ban- 
ate 

2960 
2310 
1460 
1880 
3080 

3610 
658 
1430 
1710 
2560 

2920 
3360 
3600 
4320 
4010 

2030 
2340 
3880 
1660 
2110 

3200 
656 
1060 
1840 
2730 

1430 
2270 
648 
303 
450 

(csloulated) 

~ o n s  

w e -  per 
fmt 

32.1 
22.3 
10.1 
16.0 
34.4 

54.1 
4.45 
10.1 
15.5 
27.1 

37.6 
46.3 
51.9 
86.8 
59.1 

16.0 
29.0 
51.5 
15.5 
23.4 

-- 
4.45 
7.67 
14.9 
25.6 

11.4 
21.3 
4.45 
1.88 
3.01 

per 

B1- 
car- 

:$- 
(HCOJ 

135 
141 
88 

129 
146 

175 
123 
96 
136 
179 

179 
131 
126 
103 
117 

159 
113 
125 
131 
100 

100 
123 
126 
104 
99 

100 
104 
114 
124 
120 

chemicsl 

zr 
sium 

218 
160 
65 
121 
223 

287 
39 
62 
112 
210 

232 
274 
311 
421 
336 

128 
154 
319 
98 
125 

-- 
39 
82 
126 
195 

86 
158 
37 
20 
31 

Tom 
Per 
'W 

1380 
1070 
2650 
706 
431 

547 
6040 
2160 
2370 
964 

1130 
910 
927 
1900 
528 

2750 
1290 
756 
4670 
975 

-- 
5780 
678 
429 
1060 

1740 
4430 
5790 
4440 
1860 

million, 

w a l e  
(90,) 

2330 
1910 
1350 
1560 
2380 

2520 
672 
1250 
1410 
2010 

2210 
2500 
2580 
2610 
2840 

1890 
1830 
2860 
1480 
1690 

-- 
672 
963 

1560 
2160 

1220 
1620 
630 
344 
452 

water year 

chloride 
(Cl) 

12100 
8210 
3310 
5760 
13100 

21400 
1350 
3390 
5610 
10200 

14700 
18100 
20400 
34900 
23300 

5460 
11200 
20000 
5570 
8890 

15500 
1350 
2550 
5270 
9440 

3980 
7830 
1390 
472 
890 

October 

","d",- 
(F) 



BRAZOS RIVER BASIN--Continued 

6-620. SALT PORK BRlZOS RIVER NEAR ASPERHONT, TEX.--Continued 

Date 
of 

collection 

June 26-30,1968 
July 1-9....... 
July 10-14..... 
July 15-19..... 
July 20-29..... 

July 30-31..... 
bug. 1-18,21-31 
lug. 19-20..,.. 
sept. l........ 
Sent. 2-4...... 

Sept. J... .... 
Sopt. 6-15..... 
sept. 16-21 .... 
sept. 22-25 .... 
Sept. 26-30.... 

Weighted 
~uarage.... 

Time-weighted 
average.... 

Tons per day. 

Mean 
discharge 

(crs) 

33.0 
6.4 
4.3 
26.6 
1.6 

9.4 
.4 

13.3 
24.0 
30.6 

2.2 
2.5 

424 
14.8 
1.9 

60.8 

-- 
-. 

811- 
icn 

( s i o ~  

20 
16 
13 
15 
15 

32 
19 
17 
-- 
18 

-- 
15 
13 
13 
14 

17 

15 

3.8 

*On 

(Fe) 

Chemical analyses, in parts per million, water 

Sulfate 
(80.) 

1240 
2030 
2520 
2160 
3250 

2550 
3600 
2720 
2420 
2000 

2390 
3290 
756 
1630 
2730 

854 

2270 

186 

;;? 

458 
737 
1120 
813 

1300 

1210 
1490 
1320 

-- 
776 

-- 
1330 
285 
656 
1110 

319 

679 

70 

year October 

Chloride 
( ~ 1 )  

4130 
7910 
21400 
6050 
20700 

40700 
27200 
50800 
~ Y O O O  
3160 

8790 
22600 
1690 
6560 
16200 

2900 

14800 

634 

gium 
(Mg) 

114 
183 
276 
134 
301 

394 
412 
369 
.- 
76 

-- 
302 
44 
130 
265 

61 

233 

13 

yg- 
(F) 

- 

(Sr) (N3 

2580 
4850 
13300 
3810 
13000 

25500 
16900 
32100 
12300 
2020 

5520 
14200 
1080 
4080 
10100 

1650 

9320 

405 

1962 to September 1963--Continued 

Dh~l lved aolida Bnrdness 
(calculated) con- 

Cpl- duet- Deneity ,":& ppry sd- 

tlon (micro- at 20°C) 
mhos at 

-- -- -- -- - 
-- -- -- -- 
.- 

-- -- -- -- -- 
-- 
-- 
-- 

slum 
(" 

20 

2:- 
(KO) 

124 
101 
98 
91 

105 

95 
109 
66 
96 
62 

102 
117 
66 
105 
126 

116 

123 

25 
- -- 

8600 
15800 
36700 
13000 
38600 

70400 
49700 
87400lZ2 -- 
8110 

-- 
41800 
3910 
13100 
30500 

6070 

27600 

1320 

11.7 
21.7 
54.1 
17.6 
53.9 

101 
70.0 

.. 
11.1 

-- 
58.6 
5.32 
17.9 
42.4 

8.26 

-- 
-- 

769 
276 
461 
946 
171 

1880 
55.6 

3340 -- 
673 

-- 
291 
4480 
527 
160 

1320 

-- 
-- 

alum 

1610 
2590 
3930 
2560 
4460 

4640 
5410 
4810 
2760 
2250 

2960 
4560 
892 

2170 
3860 

105u 

3150 

-- 

1510 
2510 
3850 
2500 
4400 

4560 
5320 
4760 
2690 
2180 

2880 
4460 
622 
2060 
3760 

955 

3050 

-. 

28 
41 
92 
33 
64 

163 
100 
201 
102 
19 

44 
91 
16 
38 
71 

20 

67 

-- 

12800 
22700 
48900 
18300 
48300 

76100 
61000 
96100 
45600 
11600 

24900 
52500 
6330 

19100 
40400 

877" 

35100 

-- 

7.4 
7.1 
7.0 
7.0 
7.0 

7.1 
7.0 
6.6 

1.004 
1,011 
1.027 
1.006 
1.027 

1,051 
1.036 
1.064 

6. 
7. 

6. 
6. 
6. 
6. 
6. 

7.7 -- 
7. -- 
- -- 
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BRAZOS RITER BASIN--Continued 

8-848. CALIFORNIA CREEK NEAR STANFORD, TEX. 

WCATI0N.--At gaging station at bridge an Farm Road 600, 6 miles northeast oi Avoca, 9 miles east of Stamford, Jones County, and 17 miles upstream from 
Paint Creek. 

DRAINAGE bRnA.--465 savare miles. 
~ ~ c o n o s  ~~k~~BLE.--~h'ernicaI analyses: October 1962 to September 1963. 

Water temperatures: October 1962 to September 1963. 
EXTREMES, 1962-63.--Dissolved solids: Maximum, 7,580 ppm Aug. 17-31; minimum, 252 ppm May 31. 
ilsrdness: Maximum. 2,850 ppn Aug. 17-51; minimum, 139 ppm May 31. 
Specific oonductanoe: Maximum daily, 11,500 nieromhos Scpt. 22; minimum daily, 279 microlnhos May 31. 
Water trmneratures: Maximum. 95°F Aue. 28. Sent. 7: minimum. frearine ooint Jan. 12. 14. 23. 

R E M A R K S . - - ~ ~ C O ~ ~ ~  OP specific donductan& of'daii~ eaiplea available iddintriot oiiioi at'~ustin, Tex. 

Chemical nnnlysen, in parts per rillion, m t e r  ycsr Ootober 1962 to seqtember 1963 

Date 
01 

collection 

Oct. 12-22, 1962.. 
Oct. 23-25........ 
Oct. 26........... 
Oct. 27-31........ 
Nov. 1-4 .......... 
No". 5-14......... 

Nov. 15-30.... .... 
Dco. 1-31......... 
Jan. 1-31, 1963.. . 
leb. 1-28......... 
Mar. 1-31......... 
Apr. 1-14........, 

dlEsge 
(ela) 

9.5 
61.7 
28.0 
16.8 
13.4 
5.4 

Apr. 15-25 ........ 
Apr. 26-28........ 
Apr. 29-30 ........ 
May 1-2, 7-11..... 
May 3-4........... 
May 

4.3 
3.7 
3.8 
3.1 
2.5 
3.4 

Mag 12-21......... 
May 22-24... ...... 
M ~ T  25-26 ........ 
May 27-29......... 
May 30............ 
May 31............ 

s u r n  
(Sl(1) 

4.6 
11 

-- 
11 
12 
9.8 

1.3 
96.0 
90.0 
17.9 
2.7 
90.5 

1.5 9.2 

_:: 1 
38.3 

585 0 
1260 3 

June 1-2 ......... 
June 3-12 ......... 
June 13... ........ 
June 14-16. ....... 
June 17. ..... ..... 
Junr 18-20 ........ 

5.8 
6.8 
6.8 
6.9 
7.2 -- 
-- 

21 
22 
18 
16 
17 

234 
29.0 4 
21.0 8 
16.5 5 
147 8 
556 7 

352 
2200 
654 
2720 
703 
267 

lron 
(Fe) 

-- 
400 
440 
450 
430 -- 

.48 
2.99 
.89 

3.70 
.96 
.36 

Gal- 

qLy 

400 
70 
.. 
218 
272 
372 

-- 
350 
375 
365 
425 -- 

222 
172 
37.1 
121 
279 
401 

?:- 
sium 
(Mg) 

346 
31 -.. 
121 
144 
218 

-- 
857 
859 
947 
997 -- 

198 
iooo 
310 

1290 
350 
152 

Sodium 
(Na) 

856 
87 -- 
332 
460 
735 

-- 
264 
308 
184 
193 
198 

96 
858 
190 
1140 
225 
60 

PO- 
tns- 

alum 
(K) 

2190 
2430 
2540 
2620 
2850 
2640 

1.3 
5.1 
2.6 
5.3 
2.5 
1.1 

Hl- 
car- 
bon- 
ate 

(HCO,) 

264 
154 
171 
222 
236 
239 

1120 
1100 
1140 
1240 
1320 
1280 

5767.3 
3150 
1070 
3870 
1140 
452 

Car- 
bon- 
ate 

("3 

7.4 
7.6 
7.6 
7.7 
7.5 

-- 
-- -- -- -- -- 

Sullptc 
(SO.) 

2390 
194 
400 
806 
964 
1550 

7.0 
4.5 
4.6 
7.5 
2.5 -- 

Chlorlde 
(CI) 

1110 
112 
264 
520 
760 
1140 

-- 
5280 
5520 
5710 
6130 -- 

Ni- 
'Ide 

-- 
7.18 
7.51 
7.77 
8.34 
-. 

B"- 
'On 

(8) (F) 

-- 
0.4 -- -- -- -- 

(NO3 

14 
5.5 -- 
11 
2.5 
5.0 

.- 
52.7 
56.6 
47.8 
41.4 - 

Dissolved solids 
(calculated) 

- 
2440 
2640 
2570 
2820 
2600 

Part8 
per 

m u i o n  

5250 
587 -- 
2130 
2730 
4150 

Hardness 
LB CaCO, 

-- 
2220 
2390 
2420 
2660 
2440 

Tons 
per 

72; 
7.14 
.80 -- 

2.90 
3.71 
5.64 

Cal- 
elum, 
Mag- 
ne- 
sium 

2420 
302 
554 
1040 
1270 
1820 

Speclflc So- 

Tons 
per 
dng 

135 
97.8 
.- 

96.6 
98.8 
60.5 

NOn- 
ear- 
ban- 
de 

2200 
176 
414 
890 

1080 
1610 

:& 
7.6 
2.2 -- 
4.5 
5.6 
7.5 

-- 
7.5 
7.3 
8.1 
8.2 -- 

aorp-(miero- 
mhos at 
Z5T) 

6580 
963 
1760 
3090 
3960 
5520 

6350 
6650 
6910 
7060 
7550 
7120 

7.6 
7.7 
7.7 
7.5 
7.7 
7.5 

-- 
7.4 
7.6 
7.4 
7.6 
7.5 
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HRAZOS RIVER BASIN--Continued 

8-861. WBBARD CREEK NEAR ALBANY, TEX. 

 ATI ION (revised).--~t gaging station 346 feet vpstrean iron bridge on state Farm nighway 601, 1.1 miles downstream from Deep Creek, 3.3 miles upstream from 
Salt Prong Hubbard Creek, and 8.1 miles southeast of Albany, Shaokslford County. 

DRAINAGE AREA.--461 square miles. 
RECORDS ~ v ~ ~ u ~ ~ ~ . - - c h s m i o a l  analyses: February 1962 to September 1963. 

water temperatures: Febmary 1962 to September 1963. 
EXTREMES, 1962-63.--Di~~0l~ed Solids: Yaxiloum, 1,160 Ppm Jan. 1-11: minimum, 177 Ppm Yay 22. 

~ a r d n e s s :  ~aximum. 520 ppm   an. 1-11; minimum, 114 ppn May 22. 
Specific conduetnnoe: Maximum dally, 2,480 nioronhos .ran. 11; minimum daily, 313 mlcromhos May 29. 

EXTREHES, February 1962 to September 1963.--Diaeolvad solids: Yaximum, 2.310 ppm Apr. 5-6, 1962; lininnrm, 177 ppm Yay 22, 1963. 
Hardness: Maximum, 842 ppm Apr. 5-6, 1962; minimum, 106 ppm Sept. 8-25, 1962. 
~ ~ r c i f i c  conductance: Maximum daily, 4,410 micromhos ~ p r .  6, 1962; nininum daily, 262 micromhos Sept. 8, 1962. 
Water temperatures (1962): Maximum, 92'F Aug. 4, 1962. 

RELURKS.--~ecords of specifio conduCtPnee of daily samples available in district office at ~ustin, Teus. NO flow oot. 1-7, 21-28, NO". 12-30, Dec. 1-3, 
15-24, Jan. 12-31, Feb. 1 to APr. 27, May 16-21, July 1 to Sept. 30. 

DPta 
of 

~ 0 l l e ~ t b n  

Oot. 8-9, 1962.... 
Oct. 10-20, 29-31. 
Nov. 1-11. 

Dec. 4-14. 25-31 
san. 1-11, 1963... 
Apr. 28-29........ 

Apr. 30........... 
Yay 1-15 .......... 
May 22............ 
llay 23-27......... 
say 28-31. ........ 
June 1-11.......,. 

June 12-13........ 
June 14-16........ 
June 17-30........ 

Weighted average 

Time-weighted 
averIgo....... 

~ o n s  per day... 

a Mean discharge bneed on 365 days; mean discharge for 114 days or actual i l w ,  57.6 ofs. 

Mem 
disehpr6 

(,,,) 

62.5 
3.4 

.4 

.1 
106 

14.0 
3.0 

1330 
46.7 
939 
20.1 

49.5 
5.9 
24.0 

a17.7 

-- 
-. 

8f11ca 
(SlQ) 

-- 
12 

12 
5.0 
5.4 

5.9 
6.5 
8.2 
8.9 
10 
12 

9.6 
12 
8.7 

9.5 

9.7 

1.5 

Iron 
(Fe) 

chemical amlyees, in parts par million, water year october 1962 to September 1963 

m o b e d  mUda Budnass 
(oaloul%ted) a8 CPCO, 80- SPBCillC 

eon- 

",- duct- 

-- 
95 

75 
146 -- 
82 
89 
38 
51 
38 
43 

-- 
48 
60 

42 

77 

6.6 1.2 5.8 16 3.7 11 -- 0.3 -- -- - - - - - - - - -- -- 

-- 
27 

17 
38 -- 
25 
27 
4.7 
12 
5.9 
8.4 

-- 
11 
16 

7.5 

20 

-- 
161 

168 
237 
73 

131 
135 
19 
91 
24 
36 

60 
62 
95 

37 

130 

140 
122 

63 
140 
62 

63 
93 
110 
88 

107 
120 

108 
107 
104 

106 

98 

61 
65 

82 
118 
51 

120 
113 
14 
32 
18 
25 

29 
30 
46 

24 

70 

127 
375 

304 
565 
154 

299 
305 
38 
189 
44 
65 

121 
128 
205 

73 

273 

-- 
0.3 

-- -- -- 
-- 
.4 -- -- -- 
.4 

-- -- -- 
-- 
-- 

- 
1.2 

1.0 
.5 

3.5 

.8 
2.2 
1.5 
1.8 
2.2 
2.5 

2.0 
1.5 
.8 

2.0 

1.4 

-- 
796 

722 
1180 -- 
691 
724 
177 
429 
195 
251 

-- 
346 
482 

248 

636 

-- 
1.08 

.98 
1.60 -- 
.94 
.98 
.24 
.58 
.27 
.34 

-- 
.47 
.66 

0.34 

-- 

-- 
7.31 

.78 

.32 
-. 

28.1 
5.88 

636 
56.4 
494 
13.6 

-- 
5.51 
31.2 

38.0 

-- 

204 
348 

256 
520 
165 

308 
333 
114 
176 
119 
142 

161 
165 
216 

136 

271 

90 
246 

151 
406 
114 

258 
257 
24 
104 
31 
44 

72 
78 
130 

48 

177 

-- 
3.8 

4.6 
4.5 
2.5 

3.2 
3.2 
.8 

3.0 
1.0 
1.3 

2.1 
2.1 
2.8 

1.3 

3.4 

742 
1500 

1300 
2180 
726 

1270 
1300 

792 
348 
448 

628 
834 
917 

449 

1170 

7.4 
7.0 

7.4 
7.8 
6.7 

6.7 
6.9 

3167.4 
7.1 
7.6 
7.1 

7.5 
7.0 
6.6 

7.3 

7.1 
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SRAZOS RIVER BASIN-Continued 

8-863. 610 SANDY CREEK NEAR BRECKENRIDOE, TEX. 

LOCATION.--~t gaging station at bridge on state ~ a r n  ~ighaay 576, 1.5 miles doanstream iron 6attle creek, and 8.2 miles southwest 
county. 

DRAINAGE AREA.--298 square miles. 
 CORDS A V A I L A B L E . - - C ~ ~ ~ ~ C ~ ~  analyses: February 1962 to September 1963. 

water temperatures: February 1962 to September 1963. 
EXTREWS, 1962-63.--Dissolved solids: Maximum, 2,450 ppn June 22-25, Jvly 11; minimum, 86 ppm May 30-31. 

Hardness: Maximum. 908 ppm June 22-25, July 11; minimum. 56 gpm WY 30-31. 
specific conductance: Maximu. daily, 4,680 mioromhos ~ u n e  24; minimum daily, 109 micromhos May 23. 

EXTREMES, February 1962 to September 1963.--0lssolved solids: Maximum, 6,730 ppm Apr. 1-2, 1962; minimum, 86 ppn May 30-31, 1963 
~ardness: Maximum, Z,JSO ppm ~ p r .  1-2, 1962; minimum, 56 ppm ~ a y  30-31. 1963. 
specific conductance: Maximum daily, 13,300 micromhos ~ p r .  6, 1862; minim- daily, 109 nicromhos Msu 23, 1963. 
water temperatures (1962): ~aximuo. 89'F July 21, 1962. 

REMRRXS.--itscards Of Specific conductance of daily samples available in distriot office at Au-fin, Tex. No flow OCt. 1-7, 18-19, 
Fcb. 1, 3-10, 26-28, Mar. 1-10, 18-31, Apr. 1-25, May 15-21, June 26-30, July 1-10, 12-31, bug. 1-9, 12, 23-31, Sept. 1-11, 14 



BRAZOS RlVER BASIN--Continued 

8-886. BRAZOS RIVER AT FUSSUM KINOWM DAY, NEAR GRAFORD, TEX. 

WCATI0N.--Immediately below Possum Kingdom Dam, 2.6 miles upstream from Loving creek, 11.3 milee eouthvest of Orarord. W l o  
upstream from gaging station near ~ a l o  pinto. 

DRAINAGE AREA.--22,550 89uare miles, aPProximately, of which 9,240 square miles is probably noncontributing. 
RECORDS AVA1LbBI.E.--Chemioal analyses: January 1942 to September 1963. 
water temperstures: october 1949 to september 1955. 

EXTREMES. 1962-63.--Dissolved solids: M8.ximum. 1,520 ppm Mar. 1-31; minimum, 966 ppm Oct. 1-31. 
Hardnetle: Maximum. 464 ppm Mar. 1-31; minimum, 322 ppm act. 1-31. 
Specific conductance: Maximum daily, 2,760 micromhos Mar. 11, 12; minimum daily, 1,250 micmmhos Oct. 4. 

EXTnEMEs, 1942-63.--Dissolved solida: Maximum, 3,770 ppm Feb. 18-20, 1961; minimum, 331 ppm Apr. 26-30, Yry 1-10, 1957. 
Hardness: Maximum, 928 ppm Feb. 18-20, 1961; minimum. 135 ppm Apr. 26-30 Yay 1-10, 1957. 
Specific oonduotanee: Maximum daily, 6,110 micromhos Peb. 20, 1961; miniAun daily, 494 rnicromhos May 4, 1957. 

REMARKS.--Records of specific conductance of daily samples available in district office at Auetin Tex. Records or disoharge 
near -10 Pinto. NO appreciable inflow between dam and gaging stntion except during periods oi heavy local rains. 

o County, and 20 miles 

given for gaging station 

h t e  
of 

E D U ~ C ~ ~  

OCt. 1-31, 1962... 
Nov. 1-30......... 
Dee. 1-31......... 
Jan. 1-31, 1963... 
Feb. 1-28 ......... 
Mar. 1-31......... 

APr. 1-30......... 
Hay 1-31.......... 
June 1-30. ........ 
July 1-31......... 
Aug. 1-31 ......... 
Sept. 1-30........ 

Weighted average 

Time-weighted 
average....... 

Tona per day .... 

Mem 
dlsehnrga 

( 

727 
691 
1045 
778 
400 
144 

319 
773 
3690 
O6O 
641 
238 

867 

-- 
-- 

8Uio 
(st47 

12 
12 
12 
12 
10 
9.7 

11 
11 
8.8 
12 
11 
12 

11 

11 

26 

Iron 
(Fe) 

Chemical 

cd- 
ycy 

101 
104 
124 
122 
128 
138 

136 
125 
130 
138 
134 
194 

126 

126 

295 

MW- 
ne- 

slum 
(Mg) 

17 
20 
24 
24 
24 
29 

28 
26 
26 
28 
28 
24 

25 

25 

58 

amlyses, in plrte per 

Bi- 

ban- bon- 

million. 

M a t e  
(SO.) 

222 
236 
284 
286 
292 
312 

310 
276 
292 
322 
316 
308 

286 

288 

670 

220 
244 
305 
308 
334 
371 

387 
314 
330 
340 
329 
334 

314 

316 

734 

water year 

Chloride 
(Cl) 

340 
375 
475 
472 
520 
592 

580 
500 
525 
555 
520 
520 

496 

498 

1180 

cK) 

6.9 

(HCOJ 

106 
117 
126 
126 
127 
134 

135 
130 
126 
121 
124 
129 

124 

125 

291 

October 

("3 

1962 to 

"- 
'On 

(6) 
ride 
(P) 

0.4 
.4 
.4 
.4 
.3 
.4 

.4 

.5 

.4 

.3 - - 
0.4 

0.4 

0.8 

Ni- 
b*@ 
(NOJ 

1.5 
.5 
.2 

1.5 
1.8 
.8 

.5 

.5 

.2 

.8 

.8 

.5 

0.6 

0.8 

1.4 

~eptember 1883 

nlaaolved wlida 
(calculated) 

P m  
per 

mtui., 

966 
1050 
1290 
1290 
1370 
1520 

1500 
1320 
1380 
1460 
1400 
1400 

1320 

1330 

-- 

Hnrdnes~ 
PB CnCO, 80- 

Cal- 
ci-, 
Mw- 
ne- 
alum 

322 
342 
408 
403 
418 
464 

454 
419 
432 
460 
450 
433 

417 

417 

-- 

pcr 

ys- 
1.31 
1.43 
1.75 
1.75 
1.86 
2.07 

2.04 
1.80 
1.88 
1.99 
1.90 
1.90 

1.80 

-- 
-- 

Tona 

&y 

1900 
1960 
3640 
2710 
1480 
591 

1290 
2750 
13750 
3780 
2420 
9 W  

3100 

.- 

-- 

eon- 

car-  
bon- 
ate 

235 
246 
304 
300 
314 
354 

344 
312 
328 
360 
348 
328 

315 

314 

-- 

Zb 
5.3 
5.7 
6.6 
6.6 
7.1 
7.5 

7.5 
6.7 
6.9 
6.9 
6.7 
7.0 

6.7 

6.7 

-- 

m c e  
s " ~ - ( m i ~ r ~ -  

mhos at 
25OC) 

1680 
1800 
2210 
21607.4 
2330 
2560 

2520 
2220 
2320 
24306.7 
2380 
2370 

2230 

22507.1 

-- 

pA 

7.3 
7.3 
7.3 

7.2 
7.2 

7.6 
7.3 
7.3 

6.8 
7.3 

7.2 

-- 
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BWLZOS RIYER BASIN-Continued 

8-1040. LAMPAWLS RIVER AT YOUNGSIORT, TEX. 

WATION.--~t county road bridge, 0.5 mils west of youngsport,  ell county, 1.4 (revised) miles upstream from gaging station, and 3.0 miles domstrenm from 
Rocky Creek. 

DWLINAGE AREA (revised).--1.244 BqUare miles at gpsing StPtiOll. 
RECORDS ~ v ~ ~ m ~ ~ . - - c h e m i c a l  nnalysea: september 1961 to September 1963. 
water temperatures: September 1961 to September 1963. 

EXTREWS, 1962-63.--Dissolved solids: Maximum, 687 ppm Nov. 15-30; minimum, 194 ppm Oot. 9-13. 
Hardnoas: Maximul, 301 ppm NOT. 15-30; ainlmum, 126 ppm Oct. 9-13. 
specific conductance: ~arimum daily, 1,480 micromhos NO". 26; minimu daily, 217 mioromhos Oct. 10. 
Water temperatures: Ynximum, not determined; m i n i m ,  34'F Jan. 13. 

EmRP,WS, 1961-63.--Dissolved solids: W l i m m ,  767 ppm Sept. 1-7, 1962; mini-, 156 ppm June 27, 1862. 
Hardness: Maximum, 301 ppo Sept. 1-7, Nov. 15-30, 1962; minimum, 110 ppm June 27, 1962. 
Specific conductance: M a x i m  daily, 1,500 aioromhos Sspt. 7, 1962; minimum daily, 217 micronbos Oct. 10, 1962. 
water temperatures: ~arimul, 95'F AX. R ,  lo, 11, 1962; minimum, freezing point Jan. 12. 1962. 

REMARKS.--R~CO~~S or specific oonduot~nee of daily samples available in dietriot office nt ~uetin,  ex. NO flow ~ u l y  23 to ~ng. 27. Sept. 4-12. 

Oct. 24-31 ........ 
No". 1-14 ......... 
No". 15-30 ........ 

Dec. 22-24 ........ 
Dec. 25-31 ........ 
Jan. 1-15, 1963... 
Jan. 16-31 ........ 

..... Feb. 1-28.... 
Mar. 1-31 ......... 
Apr. 1-30 ......... 
May 1.17 .......... 

June 1-10, 1963... 
June 11-19.. ...... 
June 20 ........... 
June 21-30 ........ 
July 1-3 .......... 
July 6-22 ......... 

.... Aug. 28-31.... 
Sept. 1-3, 13-16.. 
sept. 17-21 ....... 
Sept. 22-30 ....... 

average ....... 1 26 1 186 1 --I 0.71 1 5141 --I --I 2481 731 2.71 94d 7.4 

~ o n s  per day.... -- 1.5 8.4 3.3 11 32 3.5 21 -- 0.3 -- -- -- -- -- -- -- -- 
P msidue n t  180nC. 
b Mean diaeharae based on 365 days; mean discharge for 320 days of aotual flow, 65.4 cis. 



a Residue a t  180YC.  
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BRdZOS RIVER BASIN--Contined 

8-1100. YEGUA CREEK N E W  SOMERVILLF, TEX. 

LOCATION.--At gaeinE station at bridge on State Aighway 36, 760 feet downstream from Gulf, Colorado and santa Fc milway co. bridgc. 2 miles sonth of 
somervillr, Burleson county, and 5 mile. upstream from navidson creok. 

DRAINAGE AREA (revised).--1,008 square miles. 
RECORDS AVAILABLE.--Chemical analvsee: Sentember 1961 to Seotember 1963. 
Wltcr temperatures:: ~eptambar.1961 to September 1963. ' 

EXTREMES, 1962-63.--Dissolved solids: Maximum, 858 ppn Mar. 5-31; mininmm, 82 p m  Nov. 27-30. 
Hardness: M a x i m ,  430 ppm ~ p r .  1-4; minimum, 39 ppm oct. 9-11. 
Speclfic conductance: Maximum daily, 1,360 mioromhor ~ p r .  2, 3; minimum daily, 84 mioronhos 00%. 9. 
water temperatures: uinimum, 41'11  an. 16, 23. 

EXTREMES, 19RI-fi3.--Diss0lved solids: Maximum, 884 ppm Apr. 1-15, 1962; mint-, 43 ppm Sept. 13-14, 1961. 
Hardness: M a x i m ,  430 ppm Apr. 1-4, 1963; minimum, 18 ppm Sept. 13-14, 1961. 
specific conduotanoe: ~ a x i m u m  daily, 1,380 mioromhas ~ p r .  14, 1962; minimum daily, 53 mieromhos sept. 13, 1981. 
water temperatures: ~inirnum, 41'F Jan. 16, 23, 1963. 

REMARKS.--Records of specific conductance of daily samples available in district office at Austin, Tex. No flow June 22, 23, July 12 to Sept. 15, Sept. 30 

a Residue at 1 8 0 ~ ~  

Date 
of 

EOllectb" 

- 
Oet. 1-8, 1962... . 
Oct. 9-11......... 
Oct. 12-28........ 
OCt. 29-31........ 
No". 1-4.......... 
Nov. 5-1 f i . . . . . . . . .  

Nov. 17-26........ 
Nov. 27-30 ........ 
Doc. 
Dec. 6-11 ......... 
Dec. 12-24........ 
Dec. 25-31........ 

Jan. 1-3, 1963. ... 
Jan. 4-19......... 
Jan. 20-Zl........ 
Jan. 22-31........ 
Eeb. 1-17........, 
Feb. 18 ........... 
Teb. 19-21,....... 
Feb. 22-26 ........ 
leb. 27-28........ 
Mar. 1-4.......... 
Mar. 5-31......... 
A m .  1-4.......... 

API. 5............ 
~ p r .  6-19 ......... 
Apr. 14-17.. ...... 
A P ~ .  18-30........ 
May 1-20. ......... 
May 21........... . 

Mean 
d(sobuge 

(,,,) 

264 
450 
98.2 
759 
248 
18.4 

8.8 
2762 
1618 
381 
144 
2454 

696 
96.2 
520 
117 
47.2 

404 

3097 
156 
332 
123 
51.0 
28.0 

134 
911 
106 
34.2 
21.1 
47.0 

analyses, in 

Sodlum 
(Na) 

22 -- 
27 -- -- 
44 

59 -- 
16 
28 
49 
16 

32 
73 -- 
80 
114 
-- 
-- 
25 
42 
69 
110 
123 

76 
35 
60 
91 
98 
60 

SLllea 
(SLQ) 

18 
-- 
16 -- -- 
17 

21 -- 
12 
15 
20 
11 

17 
24 -- 
20 
16 
-. 

-- 
11 
20 
19 
19 
22 

18 
14 
18 
21 
22 
15 

parts 

Po- 
tns- 

Sium 
(K) 

iron 
(Fe) 

per 

Bi- ,,,- 
::- 

( K O )  

38 
24 
56 
38 
47 
75 

108 
35 
39 
52 
86 
34 

54 
106 
52 
90 
121 
42 

24 
34 
62 
90 
126 
148 

76 
46 
80 
120 
120 
76 

ChenicDl 

CLI- 

$$ 

20 
.. 
26 
.. -- 
42 

61 -- 
16 
32 
55 
16 

34 
81 
.. 
84 
116 -- 
.- 
23 
44 
72 
114 
123 

73 
34 
58 
91 
92 
57 

M2- 
a i m  
(Mg) 

4.0 -- 
6.5 -- 
-. 

9.5 

13 -- 
4.1 
8.9 
18 
4.2 

7.9 
18 -- 
22 
29 
-. 

-- 
6.5 
11 
17 
29 
30 

16 
6.8 
15 
25 
25 
13 

million, 

CpZ- 
bon- 
ate 

("3 

mter 

M a t e  
(SO.) 

43 
24 
51 
20 
48 
89 

126 
16 
28 
66 
113 
31 

71 
177 
85 
207 
290 
126 

26 
55 
100 
171 
280 
295 

168 
80 

134 
214 
218 
1x1 

year oetober 1962 

Chlarlde N1- 

(CI) 
'IdB 
(F) (NO3 

26 0.3 0.0 
12 -- -- 
36 -- .O 
17 -- -- 
32 -- -- 
99 . 3  .8 

81 -- .5 
13 -- -- 
20 . 3  .8 
46 -- .8 
74 -- .5 
22 -- .8 

47 . 3  .8 
116 -- .5 
55 -. -- 
131 -- .5 
181 .3 .2 
92 -- -- 
19 -- -- 
38 -- .8 
64 -- .8 

104 .3 .8 
175 -- .5 
190 .4 .5 

124 -- 1.5 
54 - - 1 . 0  
92 -- 1.0 

to 

B"- 
'On 
(8) 

sepfember 1963 

Dissolved solids li-dnesa 

Parb 
per 

mulion 

152 -- 
190 -- -- 

a328 

a438 
82 
116 
223 
a399 
118 

237 
542 -- 
p646 
a836 -- 

-- 
178 
312 
a546 
858 
857 

514 
250 
417 
648 
669 
404 

(oaloulafed) as C ~ C O ,  SO- con- 
duet- 
mce pH 

per 

0.21 -- 
.26 -- -- 
.45 

.60 -- 

.16 

.30 

.54 

.16 

.32 

.74 .- 

.88 
1.14 -- 

-- 
.24 
.42 
.74 

1.17 
1.17 

.70 

.34 

.57 

.88 

.91 

.55 

108 -- 
50.4 -- 
.- 

16.3 

10.4 -- 
507 
229 
155 
782 

445 
141 -- 
204 
107 -- 

-- 
746 
280 
181 
116 

' 64.8 

186 
615 
119 
59.8 
38.1 
51.3 

66 
39 
92 
47 
78 
144 

206 
40 
57 
116 
186 
57 

117 
276 
132 
300 
409 
170 

43 
84 
155 
250 
404 
430 

248 
121 
206 
330 
332 
195 

35 
19 
46 
16 
40 
82 

117 
11 
25 
74 
116 
29 

73 
188 
89 

226 
310 
136 

23 
56 
104 
176 
300 
309 

186 
83 
140 
232 
234 
133 

1.2 -- 
1.21 -- - 
1.6 

1.8 -- 
.9 

1.1 
1.6 
.9 

1.3 
1.9 -- 
2.0 
2.5 -- 
-- 
1.2 
1.5 
1.9 
2.4 
2.6 

2.1 
1.4 
1.8 
2.2 
2.3 
1.9 

24 
140 
327 
157 
288 
496 

675 
136 
191 
382 
608 
199 

882 
456 
959 
1280 
633 

163 
299 
513 
808 
1250 
1360 

836 

688 
1040 
1060 
673 

6.5 
6.3 
6.1 
6.6 
6.9 
7.0 

7.0 
6.7 
6.7 
6.7 
7.1 
6.1 

3947.0 
7.2 
7.0 
6.9 
6.8 
6.8 

6.7 
6.0 
7.0 
7.3 
7.1 
7.5 

7.1 
4206.9 

7.0 
7.2 
7.5 
7.2 



BRAZOS RlVER BASIN--Continued 

6-1100. YEGDA CREEK NEAR SOLCERVILLE, TEX.--Continued 

Date 
Of 

CO~~KUOD 

May 22-31, 1963. .. 
June 1-21......... 
June 24-30........ 
July 1-11......... 
Sept. 16-19....... 
sept. 20-29....... 

Weighted average 

Tine-weighted 
~verage....... - 

Tons per day .... 
b Mean discharKe based an 365 days; mean discharge for 296 days of actvnl flow, 288 cis. 

Chemical analyses, in parts per million. v & u a r  October 1962 to Seatember 1963--Continued 

Dissolved sollds Hmdnesa 
(calculated) 

eon- 

25.8 
1.9 

15.1 
7.1 
32.2 
2.6 

b234 

-- 
-- 

17 
16 
15 
21 
11 
17 

13 

18 - 
10 

82 
91 
59 
45 
22 
68 - 
27 

66 

21 

22 
24 
14 
10 
4.6 
16 

6.5 

16 -- 
5.1 

66 
94 
72 
45 
27 
70 

26 

66 

21 

5.2 

102 
139 
91 
138 
27 
65 

44 

91 -- 
35 1 

196 
167 
146 
61 
67 
186 

57 

161 

44 

140 
155 
95 
59 
28 
100 

39 

101 -- 
30 

-- 
1.0 -- 

.5 -- - 
-- 

-- 
-- 

1.0 
.8 

1.2 
1.2 
1.5 
.8 

0.6 

0.6 - 
0.5 

696 
639 
447 
316 
174 
490 

194 

479 
- 

-- 

0.81 
.87 
.61 
.43 
.24 
.67 

0.26 

-- 
- 

-- 

41.5 
3.28 
18.2 
6.06 
15.1 
3.44 

151 

-- 
-- 

295 
326 
204 
154 
74 

236 

93 

232 

- - 

212 
212 
130 
40 
52 
182 

57 

158 

-- 

2.2 
2.3 
2.2 
1.6 
1.4 
2.0 

1.2 

1.9 ----- 
- - 

10507.2 
738 
521 
302 
811 

316 

754 

-- 

9697.3 

7.0 
7.2 
6.4 
6.6 

6.4 

6.7 

.- 



BRA209 RIVER BASIN--Continued 

8-1110. NAVABOTA RIVER NEAR BRYAN, TEX. 

LOCATION.--~t gaging station at bridge on U.S. ~ighaay 190, 2.5 mles upstream from shepherd creex, and 17 miles northeast of Bryan, Brazos county. 
DRAINAOE AREA (revised).--1,429 square miles. 
"PPnsnS i\Y1TI.AR1P.--?hemt.el analvses. October 1858 to Seotember 1963. ......... ........... 

water temperatures: October 1958 to september 1963. ' 
EXTREMES. 1962-63.--~iss0lvad solids: ~ a u i m m .  1.410 ppm Apr. 12-21: millinurn, 64 ppm June 20-22. 

Aardnea.;. Maximum. 258 onm Aor .  12-21: minimum. 26 oom June 20-22. ............ - - ~  - ~ - . 
speoiiio oonductance: ~ Z i m i  Lily, i,ooo m1o~onhos'~pr. 16; mini- daily, 83 micramhoe June 20. 
Water temperatures: Maximum, 86'F July 10, 11, 21; minimum, 35-F Jan, 24. 

EXTREMES, 1958-63.--Dissolved solids: Maximum, 1,810 ppm Dec. 1-4, 1961; minimum, 52 ppm Nov. 22, 1960. 
Hardnems: M~xillun, 355 ppm June 25, 1960; minimum, 22 ppm Nov. 22, 1960. 
specific conductance: Maximum daily, 3,860 micromhos Dec. 2, 1961; minimum daily, 83 micramhoe June 20. 1963. 
watcr temoeratures: m la xi mum. 89°F Auz. 4. 1959: mininun. 33'F Jan. 13. 1962. 

~ ~ ~ ~ ~ ~ s . - - R b c o r d s  of specific conductance oP daily sampleaavailable in district oirioe at duetin, d ex. NO flow sept. 1-21. 

a Residue st 18O'C. 

Dale 
of 

oolleotlon 

Oot. 1-6, 1962.... 
Oot. 7-15 ......... ........ Oct. 16-31 
Nov. 1-14 ......... 
NO". 16-26 ........ 
Nov. 27-30 ........ 
DOC. 1-2.. ........ 
Deo. 3 ............ 
Oec. 4-9 .......... 
Dee. 10-20 ........ 
Dee. 21-28 ........ 
Dee. 29-31 ........ 
Jan. 1-15, 1963... 
Jan. 16-31. ....... 
Beb. 1-18 ......... 
neb. 19-20 ........ 
Feb. 21-28 ........ 
Mar. 1-7. ......... 
Mar. 8-10 ......... 
Mar. 11-20 ........ 
Mar. 21-31 ........ 
Apr. 1-4 .......... 
Apr. 5-7 .......... 
Apr. 8-10 ......... 
AP'. 11 ........... 
Apr. 12-21 ........ 
Apr. 22-30 ........ 
May 1-2 ........... 

chemical an~lyses. in  arts per million. mter year October 1962 to SeDtember 1963 
DLsSohsd B o l i d s  APT&BBB 
(cnlculated) na CaCO, So- Specific 

Cpl- 

59.3 
19.5 
9.5 
18.6 
28.1 
151 
191 

95 
53.5 
37.9 
70.6 
113 
45.8 
39.2 

31.6 
732 
227 
90.0 
68.0 
54.3 
37.1 

29.2 
598 
298 
120 
40.1 
24.3 
17.0 

14 
11 
12 
15 
16 
14 -- 

-- 
12 
13 
14 
15 
20 
20 

19 
12 
13 
15 
17 
16 
15 

17 
13 
15 -- 
14 
15 
22 

28 
36 
30 
24 
22 
16 
.- 

-- 
42 
26 
20 
15 
24 
28 

31 
12 
22 
38 
65 
36 
36 

31 
14 
26 -- 
72 
46 
44 

7.2 
8.1 
7.3 
6.6 
6.6 
5.0 -- 
-- 
9.6 
7.1 
5.9 
4.7 
7.8 
8.9 

9.2 
3.1 
6.6 
13 
17 
11 
11 

9.6 
3.9 
8.8 -- 
19 
13 
13 

49 
91 
79 
52 
46 
30 -- 
-- 
167 
63 
44 
24 
13 
56 

75 
25 
49 
116 
320 
93 
91 

63 
16 
45 -- 
440 
230 
183 

4.5 

55 
59 
59 
60 
60 
37 
34 

56 
56 
53 
43 
31 
40 
43 

38 
25 
29 
42 
58 
49 
63 

63 
29 
29 
44 
68 
72 
78 

56 
49 
38 
35 
39 
35 
35 

42 
35 
33 
38 
34 
48 
54 

58 
25 
50 
67 
72 
73 
63 

62 
19 
79 -- 
54 
55 
63 

69 
157 
133 
81 
65 
41 
60 

136 
300 
138 
67 
33 
72 
96 

133 
35 
79 
210 
570 
157 
152 

102 
30 
65 
155 
780 
390 
305 

0.2 -- -- 
.3 -- -- -- 
-- 
.3 
.2 
.2 
.2 
.2 -- 
.2 -- -- 
.2 -- -- -- 
.3 -- -- -- -- -- 
.3 

0.8 
1.2 
.8 
.O 
.2 
.2 -- 
-- 
.5 
.6 
.5 
.2 
.5 
.5 

.2 
2.0 
1.2 
.2 
.5 
.5 
.5 

.8 -- 
1.0 -- 
1.8 
1.8 
.8 

a404 
a358 
244 

a245 
159 
.. 

-- 
594 
327 
211 
141 
236 
284 

a364 
126 
235 
480 
1090 
a445 
8432 

321 
110 
254 -- 
1410 
786 
669 

0.35 
.55 
.49 
.33 
.33 
.22 
.- 

-- 
.81 
.44 
.29 
.19 
.32 
.39 

.50 

.17 

.32 

.65 
1.48 
.61 
.59 

.44 

.15 

.35 -- 
1.92 
1.07 
.91 

41.6 
21.3 
9.18 
12.3 
18.6 
64.8 -- 

-- 
85.8 
33.5 
40.2 
43.0 
29.2 
30.1 

31.1 
249 
144 
117 
200 
65.2 
43.3 

25.3 
178 
204 -- 
153 
51.6 
30.7 

slum 

94 
124 
105 
87 
82 
60 
67 

115 
144 
94 
74 
57 
92 

106 

116 
43 
82 
148 
232 
135 
135 

117 
51 
101 
142 
258 
168 
164 

49 
75 
56 
38 
33 
30 
39 

69 
98 
50 
39 
31 
59 
71 

84 
22 
58 
114 
184 
95 
84 

66 
27 
77 
106 
202 
110 
100 

2.2 
3.5 
3.3 
2.4 
2.2 
1.7 -- 
-- 

6.0 
3.7 
2.2 
24 
1.9 
24 

3.0 
1.7 
2.4 
4.1 
9.1 
3.5 
3.4 

2.5 
1.0 
1.9 -- 

12 
7.7 
6.2 

443 
717 
614 
438 
392 
281 
393 

631 
1170 
632 
379 
244 
416 
510 

220 
421 
888 
1760 
752 
725 

567 

422 
725 
2670 
1500 
1200 

7.2 
6.9 
7.2 
6.7 
6.9 
6.3 
6.7 

7.0 
6.9 
6.6 
6.7 
8.8 
6.6 
5.4 

6216.9 
7.1 
6.4 
6.7 
7.0 
7.0 
6.7 

6.9 
2126.8 

6.3 
6.6 
6.7 
6.5 
7.5 
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BRAZOS RIVER BASIN--Continued 

8-1167. BRRZOS RIVER AT WARIS RESERVOIR NEAR ANGLETON. TEX. 

LOCATION.--At Aarris Punping Plant of Dow Chemical Company, 10 miles northwest of Anglston, Brazoria County. 
DRAINAGE AREA.--44.000 square miles, approximately. 
RECOROS AVAILABLE.--Chemical anllyaes: Janvary 1962 to September 1963. 
EXTREWS 1962-63.--Specific conduotanoe: Maximum daily, 2.190 micromhos Dec. 4, Jan. 19; minimm daily, 294 micromhos Jan. 4 .  
EXTKEMES' January 1962 to september 1963.--specific conductance: weximum daily, 5,050 lnicronrhon Hay 29. 1962; m i n i m  daily, 294 micronrhos .tan. 4. 1963. 
narn~n~s.l-necordn of swcirie conductance or daily samples available in district office at  ust tin,  ex. NO discharge records available. 

a Residue at ISO'C. 
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BRAZOS RIPER BASIN-Continued 

MISCELLANEOUS ANALYSES OF STREAMS I N  BRAZOS RIVER BASIN I N  TEXAS--Continued 

BIG SANDY CREEK AT EIG!4UAY 180 NEAR BRECKENRIDGE 

Chmioal analyses,  i n  p a r t s  per mi l l ion ,  water yaar October 1962 t o  September 1963--continued 

Mar. 4. 1963--- I I 0 . 0 1  1 7 2 1 1 2  1 94 1 113 1 1 29 1 220 1 0.310.2 1 1 484 1 0.661 1 2291 1 3 8 ( 2 . 7 1  983'16.9 

Late 
01 

collection 

8-0664. RIIBBARD CREEK RESERVOIR NEAR BRECRENRIDOE 

MsmIvd sodB Audnes~ 
(cs leu la ted)  

Cd- Mag- Cd- 

LAKE DUnEW NEAR BRWXENItmGE 

LAKE GRAHAM NEAR GRA8AM 

Mar.  4. 1963----- 

REECRI CREEK NEAR GRAFORD 

128 

Nov. 13. 1962--- 

2 . 4  

a Field est imate.  
b Residue a t  180mC. 

1 0 0 . 3  

BWOS RIVER AT BUNGEE ROAD CROSSING NEAR O W  

2.7 

44 

Deo. 11, 1962---- 
Jan. 10 ,  1963-- 
Mar. 12------ 
Apr. lo-------- 
May 
June 11-------- 
1 

292 

40 

42 -- 
106 

60 
36 
44 

6.5 4 . 5  

14.4 
8.98 
2.38 
1 . 8 8  

1 4 . 3  
1 . 4 6  
s .02 

7 .1  

0.9 - 
2.5 

1 2 4 2 . 3  
1.4 
1 .3  
1 . 5  

8 .3  

9 . 2  -- 
8 .8  
7 .1  

11 
9 . 6  

17 

47 

643 -- 
974 

1,080 
115 
483 
680 

5 .8  

84 - 
84 

102 
80 
49 
74 

7.0 

7.2 
7 .1  
7.2 
8 . 9  
7.1 

113 

144 

12 -- 
20 
20 
12 
8.2 

1 3  

6 . 6  

8 . 4  

35 - 
99 F . 4  
51 3 . 9  

36 
53 

92 

17 

285 - 
227 
259 
230 
146 
238 

0 . 3  

0 .3  

43 - 
112 
111 

60 
29 
46 

0 .0  

0.0 

51 
89 

143 
161 

83 
59 
78 

252 

182 

0 .3  - 
.2  
. 3  
. 3  
. 4  
. 4  

0.22 

0 .34  

0.2 - 
. O  
. O  
.2  

1 .2  
. O  

129 

b374 -- 
be10 

631 
b450 

284 
397 

3 6 1 . 8  

0.51 - 
. 63  
.86 
.61 
.36 
.54 

505 

259 -- 
292 
337 
249 
156 
238 

6.L 







BRAZOS RIVER BASIN-Continued 

MISCELLANEOUS ANALYSES OF STREAMS IN BRAZOS RIVER BASIN IN TEXAS--Continued 

Chemical analyses,  i n  p a r t s  par  mi l l ion ,  water year October 1962 t o  S e p t a b e r  1963-Continued 

Date 
of 

collecuon 

8-0953. MIDDLE BOWLIE RIVER NEAR MoGREMR 

Feb. 27---------- 
Apr. I-------- 
Apr. 
May 29------- 

Oct. 23, 1962--- 
Nov. 28-------- 
Jan.  8 .  1983----- 
Feb. 5----------- 
Mar. 9-------- 
May 22----------- 
June la-------- 

COW BAYOU SUBWATERSRED NO. 3 NEhR BRUCEYILLE 

DlachvEe 
tcfS) 

6 . 9  
7.4 
6 . 8  
7.5 
7.2 

COW BAYOU SUBWATERSAED NO. I NEAR BRUCNILLE 

a3.1 
.60 

a3.4 
32 .7  

8 Estimated. 
h Residue a t  180°C 

su1ca 
(SQ) 

132 
150 
169 
157 

b228 

813 

17 
25 
28 
16 
29 

1 . 5  
4.5 
9 .1  
9.6 

6 . 6  300 

Iron 
(Fe) 

0 .18  
.20 
.23 
.21 
.31 

6 . 9  2 . 4  
1 3  
11 

5 . 6  1 1 . 9  
11 

Oct. 1. 1962---- 
W t .  31-------- 
Nov. 30---------- 
D e c .  31--------- 
Jan. 30. 1963---- 

b564 

379 

DI.rnlmd sollda Eudneaa 

BI- (ca lcu la ted)  PO- Em- Car- 

car- (micro- 

alum 

5 .5  
12 
12 

7 0  
10 

110 
110 
127 
136 
163 

7.2 
4.5 
4.5 
7.9 
4 . 1  

a0.05 
a .04 
a .05 
a 3 3  
3.40 

55 
44 
50 
44 

5.84 
4.08 

19 .4  
4.63 
5.14 

15.4 
8.23 

196 0.77 2 62 Oct. 22, 1962---- 

6.6 137 

100 
106 
128 
126 
176 

9 . 4  
7.9 
6 . 3  
5 . 6  
3 . 2  
4 . 8  
9.4 

1 . 5  104 1 . 2  

b244 

0 . 3  
. 5  
. 3  
. 4  
. 4  

36 
38 
47 
47 
66 

2.6 
2 . 5  
2 . 4  
1 . 0  

46 
64 
57 
64 
62 
53 
46 

23 

80 0.33 96 Dct. 22, 1962---- 

10 
15  
24 
1 4  
26 

0 . 0  
. O  

1 .2  
2.0 
6.0 

2 .4  
2 . 6  
2 . 6  
2 . 1  
2.8 

8 . 7  3 . 2  
16 
1 3  
15  
1 9  
24 
51 

5.6 
5 . 9  
5 . 5  
5 . 8  
6 . 3  
5 . 8  
6 .1  

10 

0 . 9  23 

12 
1 3  

8.4 
4.9 2.0 

0 . 7  

19 70 1 . 6  

0 .3  
. 5  
. 4  
.2  
. 4  

8-0956. BOSQLIE 

148 
196 
178 
193 
192 
162 
172 

1 . 0  61 

226 
262 
296 
285 
360 

156 
125 
147 
130 

128 

0 . 8  46 0.0 4.2 

27 
24 
16 

9.6 

RIVER NEAR WAC0 

20 
32 
25 
30 
33 
39 
58 

11 
14 
10 

5.2 

bl8O 
239 

b221 
b246 

237 
230 
290 

0.24 
.33  
.30 
.33  
.32 
.31 
.39 

12 
1 6  
14 
16 
19 
23 
34 

. 4  

. 4  

. 3  

. 4  

0.3 
. 5  
.4  
. 5  
.8  
. 6  

1 . 9  

136 
164 
165 
183 
181 
156 
140 

1 6  
23 
19 
25 
23 
23 

0 

0 . 0  
. 3  
. 4  
. 3  
.3  
. 4  
. 4  

1 . 2  
. 0  

1 . 2  
.8  

0 . 8  
, 5  
. 2  
. O  
. O  
. 5  
. O  

168 
163 
169 
142 

.26 

.22 

.23 
1 9  

148 
120 
135 
114 

20 
16 
14 

7 

.4 

.5  

. 3  

.2 
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WISCELLANEOCS ANALYSES OF STREAMS IN BWOS RIVER BASIN IN TEXA3--Continued 

c h l o r i d e ,  i n  parts per m i l l i o n ,  and s p e c i f i c  eonducteoce, micromhos at 25'C. October 1962 t o  September 1963 

Date of c a l l e c f i o n  Discharge (cfr es t imated)  C h l ~ r i d e  ( p p )  
S p e c i f i c  conductance 
(micrwhoa  at 25' C) 

BIG CREEK AT FAEM ROAD 1994 MAR GUY 

Jan. 22. 1963------------ 67 
F e b .  ,&----....-.-----..- 2 
)(ar. 12.-.-....-..------- 2.7 
Apr .  !O..-. ....---------- 4 . 5  
'Lay 22----.-.-...-------- 22 

J~~~ 19.-----.-....-.-.-- 22 107 657 
J U I ~  11.-----.........--. 67 106 665 
A"& 15--- .--------....-- -- 260 1 , 3 0 0  
*us 21---------.--..-.-- .- 275 1,350 
s , ~ ~ .  18.---...-.-------- 2.2 255 1 , 3 1 0  

BIG CREEK AT FBRn ROBD 762 NKAX G l R  

ocr.  9 .  1962-- .......--.. 18 135 868 
,TO". 14-- ....-----..----- 6 .7  125 839 
wc. 3..-.---------...... 1.100 689 18 ,700  

Jan. 22. 1963------------ 8 9  262 1.050 
r e b .  I&-----------.------ 2 85 652 
"a=, 12------------------ 3.3 168 1.120 
bpr. LO--------------- ... 8.9 131 795 
"a" 22-----------..--.--- 33 212 1 , 1 6 0  

,"me 19--..-------------- 45  72 494 
JUI,. 11 -.---------.-..... 89 85 626 
lug 15-.-----------....- 67 260 1 , 2 8 0  
nus. 21-.-----------..--- -. 270 1 , 3 7 0  
sept. la---------------.. 3 . 3  262 1.350 

B I G  CREEK AT COUNTY ROO 9 NILES NORTIEAST OF GUY 

O C f .  9 ,  1962 .--.....----- 18 142 802 
mV. lq.--..-.--.-.-.-... 11  144 917 
D ~ ~ .  3---.-.--........-.. 1 ,100  5,660 15 ,300  

Jan. 22,  1963------------ 111 338 1 ,320  
Feb. I&-- .....----------- 2 121 954 
war. 12-- ..-------------- 3 .3  175 1,050 
A&,'. 10 --..-.----.------- 1 1  95 707 
my 22..-.------------.-. 67 178 959 

June 1 9 ,  1963------------ 45  248 1,280 
J"l" 11 --.....----------- 111 86 547 
A " ~ .  15--....------------ -- 252 1.250 
.hg. 21 -....----.-------- -- 275 1.380 
sept. is------------.---. 3 .3  275 1,400 

COW CREEK AT KITTY W S E  WNCB ROAD 8 HILES NORTAeAST W DURIN 

J a n .  22. L963------------ 
Feb. I'----- ......-.----- 
"==. 12-- ....------------ 
APT. lo..-----------.-.-- 
K e y  22--------....-.----- 



MISCELULNEOUS ANALYSES OF STREAMS IN BWOS RImR BASIN IN TEXA--Conrinued 

Chloride.  i n  parts per m i l l l a n .  and s p e c i f i c  cooductance. micromhos at 25-C. October 1962 to September 1963 

c h l o r i d e  (ppm) 
S p e c i f i c  conductance 

Date of  c o l l e c t i o n  o i s ~ h a r g e  (cfs estimsted) (micromhos at 25- C) 

VA- CREEK 2 RlLES RORTR OF WEST COLOMBIA, *BOUT 3 MILES *BOW MDUTA 

Ocr ,  9 ,  ~962------------- .. 5,270 14,400 
NO". I&-------------.-.- -. 5,270 14,100 
D ~ ~ .  3.----------.------- 8.9 560 1 ,930 

Jan. 22 1963-.---------- .2 1,750 5,450 
~ ~ b .  14---------.-------- .02 2,280 6,880 
nar. I>-----------------. .07 6,500 17,500 
A ~ ~ .  lo-----------------. .. 17,400 38,300 
H~~ 22------------------- 11 198 9 M  

June 19--------------..-- 2.0 535 2,010 
~ " 1 ~  11--.------.-------- 8.9 99 519 
liug, 15--.--------------. 11 1,780 5.410 

21--------------.--- 3 58 413 
sept. 18------------.-..- .. 650 2.400 

WEST COLDHBU OIL FIEIS W A S T E  DISCWGE DITCR, ABOUT 2 MILES NORlA OF WEST COLUPIBIA 

Ocf. 9 ,  1962------------- -- 3.950 10,500 
NO", I&------------------ -- 7,920 19,400 
D ~ ~ .  3------------.------ 2.2 2,180 6,510 

J~". 22 1963-----------. .I 6,500 17,309 
~ ~ b .  I&---------..------- .. 7,090 18,500 

12------------------ .01 10,500 25,900 
*P'. lo------------------ .. 10,900 26,400 
"a!, 22----.-------------- .. 4,870 13,300 

J~~~ 19...--------------- .. 6,010 16,100 
~ - 1 ~  11-----------------. .I 1,880 5.680 
ling. 15------------.----- 22 1,180 3,730 
A ~ ~ .  >I-----------.------ .M 8.900 23,100 
sepf. la----------------. .. 10,300 26,500 

V-R CRBBK AT STATE RIGHYAY 35 AT EAST COLmIA 

Jan. 22, 1963------------ 
Feb. 14..--....---------- 

,2-........--------- 
Apr. lo..-..------------- 
nay 22...-------------... 
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M l O R A W  RIVER BASIN--Continued 

8-1210. C0lOI)RAW RIVER AT COlORbW CITY, TEX. 

WCATION.--At gaging station at Colorado city, Mitchell county, 3,517 feet upstream from bridge on U.S. nighway 80, 4,100 feet upatroam from  exa as and ~aciric 
~siilway CO. bridge, and 1.6 miles upstroan from Lone wolf Creek. 

DRAINAGE AREA.--4,082 squara milcs, approximately, of which 2,590 Square Riles is probably noncontributing. 
RECORDS AVA1LkBLC.--Chemical analyses: May 1946 to September 1954, Navsmber 1956 to September 1963. 

Watar temperatures: November 1952 to Septelnbcr 1954, November 1956 to Saptanbcr 1953. 
EmREMES, 1962-65.--Dissolved solids: Y a x i m ,  19,400 ppm Apr. 1-26; minimum, 380 ppm May 23. 

Hardness: M a x i m ,  2,850 ppm ipr. 1-26; m i n i m ,  131 ppm May 23. 
s~ecific conductance: mximum daily, 32.000 micronhos A P ~ .  25; minimum daily. 714 micrornhos May 23. 
Water temperatures: Maximum, 95'P Sept. 4; mininwo, 40'1 Feb. 12. 

EXTREMES, 1946-54, 1956-63.--Diss01ved solids: M ~ x i m u ,  48,600 ppm nay 1-17, 1961; minimum, 150 ppm Sept. 5-7. 1962. 
Hlrdnes~: Maximum, 6,040 ppm May 1-17, 1961; minimum, 65 ppn Sept. 15-20, 1949. 
Speclfic conductanoe: Maximum daily, 67,400 Ricromhos May 14, 17, 1961; m i n i m  daily, 245 nicromhos May 14, 1957. 
wntcr temperatures (1956-63): M a x i m .  9RDP July 29, 1960; minimum, freezing point on many days during winter months. 

R E M A R K S . - - R ~ ~ ~ ~ ~ ~  of specific oonductance of daily samples available in district office at  ust tin,   ex. NO flow ~ u l y  12-28, 31, bug. 1-12, 29-30, scpt. 7-10, 
22-30. 

Date 
of discharge lcn Imn 

eoU~Uan  (cis) (810 (*') 

Oct. 1-6, 1962. 
Oot. 7-27...... 
Oct. 28-31..... 
Nov. 1-4 ....... ...... Nov. 5-25 
Nav. 26-30..... 

Dec. 1-31. ..... 6.6 4.8 
Jan. 1-31, 1963 4.2 2.5 
Feb. 1-28...... 4.0 4.5 
Mar. 1-15...... 2.3 3.2 
Mar. 16-31.. ... 1.5 2.9 
Apr. 1-26...... 2.3 3.1 

Apr, 27-30..... 82.5 8.6 
May 1-8 ........ 5.4 3.8 
May 9-18...... . 4.4 3.3 
May 19-22...... 178 7.0 ........ May 23. 1650 13 .... May 24-25.. 119 -- 
May 26-31...... 19.8 9.3 
June 1-16...... 5.8 7.2 ... June 17-18.. 182 0 ... June 19-20.. 202 ~4 
June 21-22. .... 39.0 -2 
June 23-30 ..... 5.2 7.5 

July 1-11...... .4 9.4 
July 29-30..... .8 5.7 
dug. 13. ....... 8.1 16 ..... Aug. 14-18 79.6 9.3 
Aus. 19-28..... 1.1 5.8 
Aug, 31.... .... 35.0 7.8 
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a Residue at 180DC. 
b ~ e a n  diecharge based on 365 dnya; mean discharge for  349 days oi actual flav, 55.1 efs. 

C O W R A W  RIVER BASIN--Continued 

8-1460. SAN SABA RIVER AT SAN SABA, TEX. 

wCATI0N.--At gaging Station at bridge on State Highmy 16, 1.2 nllcs north of San Snbe, San Sabe County, 4.8 miles domstreaa fron China Creek. 5.0 miles up- 
stream fron Simpson Creek, and 15.5 miles upstream from mouth. 

DPAINAGE AREA.--3.042 square miles. 
RECORDS ~V~lWLB~~.--chemical analyses: Septelnber 1962 to September 1963. 
Water temperatures: Saptembcr 1962 to September 1963. 

EXTREMES, 1962-61.--DiSS01Ved 801idS: Maximu, 316 PPR W E .  1-31; ainimum, 204 ppn May 8-16. 
Hardness: M a x i m .  282 ppm Deo. 1-31; minimum, 164 ppm May 8-16. 
Specific conductance: Maximum daily, 709 micrombos Peb. 25; m i n i m  daily, 304 micromhos June 2. 
water temperatures: Maximum. 89.F on several days in ~ u l y  and ~ugust; minimum, 38'F  an. 20. 

RELLPKKS.--Hecords 01 specific conductance of daily samples available in district office at Austin, Tex. No flov July 17-20, 26-31, Aug. 1-5. 

Date 
01 

collection 

Oct. 1-15, 1962. .. 
Oct. 16-31,....... 
Nov. 1-16. ........ 
Nov. 17-30 ........ 
Dee. 1-31 ......... 
Jan. 1-31, 1963.. . 
Peb. 1-28......... 
Mar. 1-31 ......... 
Apr. 1-30 ......... 
May 
May 8-16..... ..... 
May 17-31......... 

June 1-15 ......... 
.June 16-30 ....... . 
Jvly 1-16, 21-24.. 
Aug. 6-31......... 
Sept. 1-18........ 
Sopt. 19-30 ....... 
weighted average 

Time-weighted 
average....... 

Tons per day.. . . 

Silica 
(SIQJ 

17 
17 
15 
14 
I2 
12 

9.5 
8.6 
10 
12 
11 
12 

13 
15 
15 
14 
15 
14 

12 

13 

1.8 

Me- 

(efs) 

55.1 
74.5 
55.7 
66.9 
66.5 
65.1 

68.0 
58.0 
44.9 
77.0 
52.6 
163 

54.7 
51.2 
7.9 
13.9 
20.0 
27.0 

b52.7 

-- 
-- 

Iran 
(F*) 

Chemical 

CPI- 

$Ly 

41 
46 
45 
58 
62 
44 

52 
56 
54 
58 
41 
48 

47 
50 
45 
45 
44 
50 

51 

50 

7.5 

MW- 
ne- 
sium 
(Mg) 

30 
28 
29 
30 
31 
31 

33 
31 
31 
30 
15 
19 

16 
23 
27 
31 
33 
30 

28 

29 

4.2 

analyses, 

Sodlvm 
( ~ a )  

19 
19 
16 
12 
14 
10 

13 
13 
21 
17 
13 
14 

11 
14 
20 
25 
15 
10 

15 

16 

2.2 

in 

Po- 
tas- 
slum 
(" 

3.6 

parts par 

Bi- 
car. 
ban- 
ate 

(HCOJ 

272 
274 
276 
312 
:32S 
260 

292 
296 
314 
308 
192 
231 

210 
252 
252 
272 
286 
286 

276 

278 

41 

Car- 
bon- 
ate 

("3 

roillion, 

M a t e  
(SO,) 

17 
16 
15 
14 
16 
16 

17 
18 
17 
18 
14 
14 

13 
15 
21 
24 
19 
16 

16 

17 

2.4 

water year October 1962 to Sc~fember 1963 

Dieaolved solids H v d n e s e  
(calculated) 

Spedfie 
as CaCO, So- 

Chloride 
NL- 

(CI) 

18 
20 
16 
16 
20 
20 

24 
23 
22 
23 
14 
17 

13 
20 
27 
32 
16 
12 

20 

21 

2.9 

0.3 -- 
.3 -- 
.3 
.2 

.3 

.3 

.3 

.O -- -- 

.3 - 

.3 

.3 

.3 

.3 

0.3 

0.3 

0.0 
~ 

0.2 
1.8 
2.5 
2.5 
1.8 
2.2 

2.0 
1.0 
1.0 
.8 

1.5 
1.2 

1.8 
.5 
.2 
.O 
.2 

2.0 

1.5 

1.3 

0.2 
~ 

276 
a286 
275 
a305 
316 
a273 

a295 
297 
a313 
310 
204 
239 

218 
262 
283 
305 
284 
275 

281 

0.38 
.3O 
.37 
.41 
.43 
.37 

.40 

.40 

.43 

.42 

.Z8 

.35 

.30 

.36 

.38 

.41 

.39 

.37 

0.38 

285 

-- 

41.1 
57.5 
41.4 
55.1 
56.7 
48.0 

54.2 
46.5 
37.9 
64.4 
29.0 
105 

32.2 
36.2 
6.04 
11.4 
15.3 
20.0 

42.0 

-- 
-- 

sium 

226 
230 
232 
268 
282 
238 

265 
267 
262 
268 
164 
198 

183 
220 
224 
240 
246 
248 

241 

-- 
. - - 

ate 

3 
6 
6 
12 
18 
24 

26 
24 
4 
16 
7 
9 

11 
13 
17 
17 
11 
14 

15 

243 

-- 

0.5 

1 .3 
.4 
.3 

.3 

.3 

.6 

.5 

.4 

.4 

.4 

.4 

.6 

.7 

.4 

.3 

0.4 

15 

- - 

476 
486 
476 
532 
556 
486 

539 
543 
538 
538 
357 
417 

375 

493 
542 
502 
496 

494 

7.7 
7.7 
7.8 
7.6 
7.6 
7.3 

7.3 
7.0 
7.4 
7.4 
7.2 
7.2 

7.0 
4527.1 

7.2 
6.9 
7.5 
7.4 

7.3 

0.4 

- - 
501 

-- 
7.3 

-- 



COIDRAW RIVER BASIN--Continued 

8-1470. C O W R A W  RIVER NEAR SAN SABA, TEX. 

WCATION.--bt gaging station at bridge on U.S. nigharay 190, 5.2 miles downstream from san saba ~iver, and 9.2 miles east of 
DRAINAGE AREA.--30.600 square miles, approximately, of ahioh 11,900 square miles is probably nonoontributing. 
RECORDS ~ v ~ ~ ~ B m . - - c h e m i c a l  analyses: septsmbar 1947 to sentember 1963. 

water temperatures: September 1947 to ~eptember 1963. 
sediment records: December 1950 to September 1962. 

EXTREYES, 1962-63.--Dissolved solids: laximum, 1,360 p p  May 7; minimum, 155 ppn Oct. 9-16. 
Aardncsa: Maximum, 576 ppn nay 7; ninimm, 102 ppm oct. 9-16. 
Specific oonduotancs: Maxi- daily, 2,410 micromhos May 20; mini- daily, 227 rnicromhos oct. 11. 
water temperatures: ~aximum. 85'P Sept. 6, 8; minimum, 36°F   an. 28. 

EXTIIEmS. 1947-63.--Dieeolved solids: m.xinum, 2,440 ppm June 24-27, 1962; m i n i m ,  102 ppm Sept. 23-25, 1955. 
Hardness: Maximum, 842 ppm ~ u o e  24-27, 1962; minimum, 71 ppm ~ v n e  25-30, 1949. 
Specific conductance: M a x i m  daily, 5,660 laicromhos ~ v n s  28. 1962; mini- bily, 161 miemmhoa sept. 11, 1952. 
water temperatures: ~aximum, 98'1 ~ u g .  3. 1956; minimum, freezing point  an. 29, 1948,  an. 30, 1951. 

REMARKS.--R~CO~~S of specific conductance of daily samples available in dietrict oiiioe at  ust tin,   ex. NO flow AUB. 3-13. 

San Saba, San Saba county. 

Date 
of 

~ ~ l l e ~ + A ~ r o  

Oct. 1-8, 1962.... 
OCt. 9-16 ......... 
OEt. 17-31 ........ 
Nov. 1-15......... 
No". 16-30........ 
Oec. 1-15......... 
Dee. 16-31........ 

Jan. 1-31, 1963... 
leb. 1-28......... 
Mar. 1-31......... 
Apr. 1-16......... 
Apr. 17-30 ........ 
May 1-B........... 
May 7............. 

May 8-9 ........... 
May 10-21 ......... 
May 22, 24-29..... 
May 23............ 
May 30-31 ....... .. 
June I............ 
June 2-10.. ....... 
June 11-30........ 
July 1-15......... 
July 16-31........ 
Rug. 1-2, 14-24. .. 
~ u g .  25-31........ 
sent. 1-17 ........ 
Sept. 18-30....... 

weighted average 
-- 

Time-weighted 
average. ...... 

Tons per day.... 

P Residuc at 180°C. 
b Mean discharge 

~ s . n  
mchPrge 

(cre~ 

342 
4005 
604 
279 
130 
139 
127 

123 
121 
90.5 
69.2 
50.4 
68.2 
696 

1309 
322 
2800 
3830 
2485 
10500 
1753 

1401 
252 
4.3 
61.4 
36.0 
29.8 
85.9 

b446 

.. 

-- 

"1- 
ne- 

(Mgl 

12 
5.4 
I1 
14 
22 
28 
32 

34 
36 
34 
34 
32 
34 -- 

-- 
53 
17 -- 
11 
9.6 
7.0 

7.9 
9.0 
13 
16 
27 
31 
34 

14 

25 

18 

discharge 

million, rater 

M a t e  

35 
13 
22 
31 
53 
84 
98 

108 
105 
76 
76 
50 
87 -- 
-- 
334 
90 -- 
38 
41 
25 

31 
33 
32 
30 
54 
48 
108 

54 

74 

67 

flow, based an 365 days; mean 

8UIcr 
(SiQI 

13 
11 
11 
15 
13 
11 
10 

9.1 
6.4 
6.6 
7.4 
9.4 
9.2 -- 
-- 
7.4 
8.9 -- 
13 
9.1 
8.6 

9.0 
7.8 
8.2 

10 
12 
.2 
.O 

9.8 

9.5 

12 

year 

Chlorlde 

74 
21 
48 
52 
78 
162 
208 

258 
225 
146 
144 
100 
175 
490 

82 
420 
168 
342 
46 
95 
60 

67 
80 
86 
90 
145 
135 
270 

101 

149 

126 

460 cis .  

Car- 
bon- 
e@ 

( c 0 3  

actual 

analyses, in parts per 

BL- PO- 
Iron 
(Fel 

Sodlum 
(N3 

46 
13 
28 
33 
45 
95 
123 

152 
132 
87 
88 
60 
106 -- 
-- 
228 
96 -- 
31 
62 
35 

37 
42 
47 
53 
73 
73 
153 

59 

86 

73 

Chemical 

C ~ I -  
civm 
( C ~ I  

45 
32 
44 
50 
68 
82 
86 

89 
82 
70 
74 
66 
76 -- 
-- 
140 
76 
-. 
54 - 
68 
55 

58' 
55 
54 
53 
67 
56 
80 

59 

70 

74 

October 

'IUo- 
rlde 
(PI 

0.4 
.3 -- 
.3 -- 
.3 -- 
.3 
.4 
.3 
.4 -- 
.2 -- 
-- -- -- - -- -- 
.3 

-- 
.3 -- 
.3 -- 
.3 -- 
-- 
-- 
-- 

for 354 days of 

tss- 

( 1  

3.9 

4.8 

bon- 
ate 

(ace,, 

144 
112 
151 
178 
234 
255 
266 

259 
257 
265 
285 
284 
272 
212 

161 
149 
166 
132 
173 
194 
159 

160 
151 
166 
188 
214 
224 
216 

165 

216 

204 

aPrdness 

'dim duet- 

1962 

Ni- 
bate 
(NW 

1.2 
.2 

1.2 
1.5 
1.2 
1.2 
.8 

2.5 
2.2 
.2 
.2 
.5 
.2 -- 
-- 
1.0 
1.5 -- 
2.0 
3.5 
.2 

.5 

.O 

.O 

.2 

.2 

.O 
1.2 

1.0 

0.9 

1.2 

MPg- 

aivm ne- 

162 
102 
155 
182 
2fiO 
320 
346 

362 
352 
314 
324 
296 
330 
576 

2 W  
568 
260 
356 
180 
204 
166 

177 
174 
188 
196 
278 
267 
340 

206 

277 

- - 

to 

"- 
ron 
(BI 

Non- 
ear- 

;:- 
44 
10 
31 
36 
68 
110 
128 

150 
142 
98 
91 
64 
106 
402 

68 
446 
124 
248 
38 
45 
36 

46 
50 
52 
44 
102 
84 

162 

71 

101 

- 

September 1983 

DIsaohed aallda 

*- 
'On 
ratio 

1.6 
.6 

1.0 
1.1 
1.2 
2.3 
2.9 

3.5 
3.1 
2.1 
2.1 
1.5 
2.5 -- 
-- 

4.1 
2.6 -- 
1.0 
1.9 
1.2 

1.2 
1.4 
1.5 
1.6 
1.9 
1.9 
3.6 

1.5 

2.1 

- - 

Ppds 
per 

1321 
155 

a253 
285 
395 
1615 
a717 

a853 
715 
550 
564 
458 
622 
1360 

-- 
1260 
539 -- 
280 
381 
269 

289 
306 
322 
344 
483 
465 
762 

384 

P ~ C B  

Borp-(rnicro- 
hos at 

rn25.C, 

570 
276 
436 
501 
704 
1050 
1240 

1380 
1270 
994 
994 
810 
1070 
2320 

619 
2060 
953 
1580 
484 
679 
483 

521 
562 
597 
673 
926 
890 
1430 

674 

931 

-- 

(calculated) 

Tons 
per 

'2; 
0.44 
.21 
.34 
.39 
.54 
.84 
.98 

1.16 
.97 
.75 
.'77 
.62 
.85 

1.85 

-- 
1.71 
.73 -- 
.38 
.52 
.37 

.39 

.42 

.44 

.47 

.66 

.63 
1.04 

0.52 

pA 

7.6 
7.4 
7.3 
7.6 
7.7 
7.6 
7.7 

7.3 
7.5 
7.3 
7.5 
7.4 
7.3 
6.9 

7.1 
6.9 
7.1 
7.3 
7.7 
7.6 
7.7 

7.0 
6.6 
6.9 
7.0 
7.0 
7.1 
7.1 

7.2 

7.2 

-- 

=,, 
&Y 

296 
1680 
413 
215 
139 
231 
246 

283 
234 
134 
105 
62.3 
115 
2560 

- 
1100 
4070 - 
1880 
10800 
1280 

1090 
208 
' 3.74 
57.0 
46.9 
37.4 
177 

477 

-- 
.- 

530 1 -- 
.- -- 
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COLOAADO RIVER BASIN--Continued 

8-1620. C O W R A W  RIVER AT KARRWN, TEX. 

WCATI0N.--At gaging statioll at bridge on U.S. Hi8hwaY 59, in Wharton, Wharton County, 1,000 feet doamstream from Tenas and New Orleans milroad co. bridge, and 
12 Riles upstraam from .,ones Creek. 

DRAINAGE AREA.--41,380 square miles, approximately, of VhlCII 11,000 square ailcs is probably noncontributiny. 
RCCORUS ~v~1~\11u.--chemica1 analyse.: kpril 1944 to scptember 1963. 

water temperatures: octobcr 1945 to septenbor 1948,  arch 1950 to september 1963. 
EXTHEMES, 1962-63.--0issolvrd salida: Maximum. 360 ppn .tug. 1-31; minimum, 206 prrm Fcb. 20.25. 
Ilardnear;: Llaxlroun, 240 ppm Mar. 1-31; minimum, 134 ppm Fob. 20-25. 
s~wcific conductance: Maximum daily, 868 micromhos duly 29; minimum daily, 293 micromhos ~ e c .  31. 
Water temperatures: Maxim. 86°F July 10, 11, 13; minimum, S7'F Jan. 13, 24. 

EXTPPREMES. 1944-63.--Dlrralvcd solids: Maximum, 386 ppm Apr. 1-10, 1948; m i n i m ,  108 ppm Sept. 27-29. 1957. 
Hardness: M B X l m ,  240 PPR Mar. 1-31, 1963: minimum, 66 ppm Sept. 27-29, 1957. 
Specific conductance: Maximum daily, 86s micromhos JUIY 29, 1963; minimum daily, 146 mieromhos sept. 27, 1957. 
watcr temperatures (1945-48, 1950-63): ~aximun, 95-1 duly 26, 1954; m i n i m ,  37's dan. 12, 1962,  an. 13, 24, 1965. 

REMARKS.--Records OI SpeciCI~ cOnd~~1:auce OI dally samDles available in district office at Austin, Tax. 

Ds*e 
01 

~ ~ l l e c t l ~ n  

Oct. 1-31. 1962 ... 
No". 1-30......... 
Dac. 1-31 ......... 
Jan. 1-31, 19fiS.. . 
leb. 1-19..... .... 
leb. 20-25........ 

leb. 26-28 ........ 
uar. 1-31......... 
Apr. 1-30 ......... 
May 1-31.......... 
June 1-30 ......... 
July 1-31......... 

lug. 1-31 ......... 
Sept. 1-30. ....... 
weighted avera~e 

Time-weighted 
average....... 

Tons per day.... 

a Residue st 18O'C. 

Me- 

?:? 

902 
676 
1400 
977 
774 

4610 

1870 
815 
919 
926 
1032 
1073 

841 
941 

997 

-- 
-- 

Iron 
(Fe) 

SUica 
(91%) 

14 
14 
14 
13 
7.8 
10 

11 
13 
11 
8.9 
10 
11 

12 
11 - 
12 

12 

31 

Chemical 

C d -  

:ky 

54 
54 
55 
59 
60 
42 

53 
65 
53 
50 
46 
48 

49 
47 - 
52 

53 

140 

%- 
ne- 

B I Y ~  
(Mg) 

14 
16 
14 
15 
19 
7.0 

11 
19 
16 
20 
20 
20 

21 
22 

17 

18 

46 

analyses, 

Sodlum 
(N8) 

31 
33 
33 
36 
40 
19 

31 
37 
43 
51 
50 
46 

53 
52 

40 

42 

108 

in 

Po- 
tns- 

B I U ~  

(K) 

4.5 

parts per 

Bi- 
cnr- 

tg 
( ~ ~ 0 3  

186 
200 
180 
201 
214 
108 

148 
224 
177 
191 
177 
180 

183 
184 

182 -- 

189 

490 

Cm- 
ton- 
ate 

(C03  

. 

million, 

M a t e  
(SO.) 

44 
42 
47 
42 
44 
42 

50 
48 
56 
46 
44 
43 

45 
45 

45 

46 

122 

wter year 

Chloride 
( ~ 1 )  

41 
45 
47 
53 
65 
28 

48 
61 
61 
79 
80 
80 

89 
86 

62 

65 

168 

October 

FIUo- 
'lde 
(F) 

0.4 
.3 
.4 
.3 
.3 -- 
-- 
.3 
.4 
.3 
.3 
. 3  

. 3  

. 3  

0.3 

0.3 

0.9 

N1- 
kate 
(NO3 

1.8 
1.0 
3.5 
3.2 
1.2 
5.4 

4.5 
1.0 
1.8 
.8 
.8 

1.2 

.8 
1.0 

2.0 

1.6 

5.3 

So- 

&- 

ratio 

1.Q 

1962 to 

(B) 

SpecUid 
con- 
duct- 
m e  

aorp-(rnicro- 
mhos at 

25.C) 

4% 

prl 

7.4 
7.5 
7.6 
7.4 
7.3 
7.1 

7.3 
7.3 
7.6 
7.8 
7.1 
7.3 

7.0 
7.2 

7.3 

7.3 

-. 

September 1963 

Masolved solids 
(calculated) 

1.0 521 
1.0) 525 

parts 
per 

rntmon 

a292 
a305 
a309 
a336 
a352 
208 

282 
354 
329 
350 
338 
343 

360 
354 

323 

332 

-- 

Anrdness 

1.1 
1.2 
.7 

1.0 
1.0 
1.3 
1.5 
1.5 
1.4 

1.6 
1.6 

1.2 

1.3 

-- 

as 

C d -  
elurn, 

ne- 
mi"!,, 

192 
200 
194 
20R 
228 
134 

177 
240 
198 
208 
198 
202 

209 
208 

199 

205 

-- 

559 
817 
365 

493 
824 
567 
601 
599 
607 

645 
648 

563 

579 

-- 

acre- 

0.40 
.41 
.42 
.46 
.48 
.28 

.38 

.48 

.45 

.48 

.46 

.47 

.49 

.48 

0.44 

-- 
-- 

CaCO, 

car-  
ton- 

40 
36 
47 
44 
52 
46 

56 
56 
53 
51 
52 
55 

59 
57 

50 

SO 

-- 

Tons 
per 
day 

711 
557 
1170 
888 
736 

2560 

1420 
588 
816 
875 
942 
994 

817 
809 

869 

-- 
-- 







LAVACA RIVER BASIN 

8-1645. NAVIDAD RIVER NEAR GANAW, TEX. 

1I)CATION.--At gaging station at bridga on U.S. Highway 59, 170 feet upstream from Texas and N ~ W  Orleans milroad CO. 
Croek, and 2.2 miles southwest of Ganado, Jackson County. 

)RAINAGE AREA.--1,116 slluare miles. 
IECOROS ~ v ~ ~ ~ * ~ ~ ~ . - - C h e n i e a l  analyses: October 1959 to September 1963. 

water temperatures: October 1959 to septenber 1963. 
SXTREMES, 1962-63.--Dissolved solids: Maximm, 486 ppn June 1-17; m i n i m ,  87 ppm Jan. 18-22. . . .  ~-~ 

125 mlcromhos Jan. 20. 
8, in; minimum, freezing point ~ e b .  22. 
11-20. 1961: m i n i m .  44 Fob. 5-8. 1961 

Oct. 1-9. 1962.. .. 
Oct. 10-13 ........ 
Oct. 14-22 ........ 
Oct. 23-29 ........ 
Oct. 30-31 ........ ........ No". 1-15. 

Nov. 16-30 ........ 
Dcc. 1-12. ........ ........ Oec. 13-31 
Jan. 1-17. 1963 ... 
Jan. 18-22 ........ 
Jan. 23-25 ........ 
Jan. 26-31 ........ 
Peb. 1-18... ...... 
Feb. 19 ........... 
FCb. 20.22 ........ 
Peb. 23-28.. ...... ......... Mar. 1-10 

Mar. 11-31 ........ 
API. 1-16 ......... 
Apr. 17-30 ........ 
May 1-19 .......... 
May 20.23 ......... ......... May 24-51 

June 1-17 ......... .... June 18-24.... 
June 25 ........... 
June 26-30 ........ 
July 1-2, 7-11.. .. 

bridge, downstream from sandy 

a Residue at 180Dc 





LAVACA RIVER BASIN--Continued 

MISCELLANEOUS ANALYSES OF STRFAMS I N  LAVACA RIVER BASIN IN TEXAS 

e s ,  i n  par t s  pe r  mil l ion,  r a t e r  year  mtober 1962 to  sex 

6-1635. LAVACA RIVER AT HALLETTSVI~ 

Jan.  7.  1963------ 
M u .  
~ a y  30------------ 
July 
July 29----------- 
Sept. 3----------- 

m t .  30, ~sez-- 
Jan. 8,  1963------ 
Mar. 
MBY 
July 2 ----------- 
July 30----------- 
Sept. 

8-1643. NAVIDAD RIYER NEAR HXUElTSVIlAE 

8-1640. LAVACA RIVER REAR m N A  

4.15 
5.26 

.7g 
12.0 

.52 

.85 

947 
35.1 
43.3 
23.7 

685 
10.3 
6.04 

Mar. 19 ,  1963----- 

13 
17 
10 
25 

5.2 
23 
23 

9 .0  
11 
27 
20 
27 
24 

a Residue a t  16@ c. 

23.8 

81 
74 
40 
49 
32 
41 

15 

6.4 
7.0 
6 .3  
3 . 3  
4.9 
4.7 

100 

77 
63 
83 
53 
75 
79 

6.2 

242 
212 
154 
175 
132 
166 

66 

42 
42 
27 
16 
22 
21 

305 

108 
124 
107 

63 
92 
95 

20 

0 . 6  
. 6  
. 7  
. 6  
. 7  
. ?  

275 106 

0.5 
. O  
. O  
. O  
. O  
. 2  

25 0 . 5  

a486 
a463 
367 
291 
319 
348 

1 . 8  0.6 

0.66 
.63 
.50 
.40 
.43 
.47 

819 468 6 .9  

228 
214 
126 
136 
100 
122 

0.63 

30 
40 

0 
0 
0  
0 

2.2 
2.5 
3.2 
2.0 
3 .3  
3.1 

790 
799 
627 
477 
543 
607 

7 .0  
7 . 1  
7.2 
7.4 
7 .3  
6 .3  



GUADALUPE RIVER BASIN 

8-1765. GUADALUPE RIVER AT VICTORIA, TEX. 

LOCATION.--~f gaging station at bridge on U.S. ~ighway 59 in victoria, victoria county, 1,300 feet upstream from  elt tea and ~ c a  orleans milroad co. bridge, and 

1" miles uostreen from Coleto Creek. .~ ~ -- ~ 

DMINAGE AREA:--~,~~I square miles. 
RECORDS ~ v ~ i ~ ~ ~ ~ ~ . - - c h e m i o a l  analyses: october 1945 to september 1946, october 1948 to September 1963. 

water temperatures: November 1950 to September 1963. 
EXTREMES, 1962-63.- isso solved solids: ~aximum, 372 ppm Sept. 10-15; minimum, 225 ppm June 18. 
HBrdne.98: Maximum, 248 ppm Dee. 16-31; minimum, 140 ppm June 18. 
Speciflo conductance: Maximum daily, 720 micramhos Sept. 12; minimum daily, 346micrombos July 4. 
Water temperatures: Llaximum, 85°F on many days during s u e r  months; minimum, 36'3' Jan. 24. 

EXTREMES, 1945-46, 1948-6d.--nissolued Solids: ~lanimum, 1,040 ppm Jan. 11-17, 1946; m i n i m .  100 ppm Oet. 30-31, 1960. 
Hardness: Maximum, 428 ppm Jan. 11-17, 1946; minimum, 69 ppm Uct. 30-31, 1960. 
specific conductance: ~arimum daily, 1,950 mioromhos Jan. 11-17, 1946; minimum daily, 160 micromhos Oct. 31, 1960. 
Water temperatures (1950-63): Maximum, 90°F Aug. 4, 27, 1952; minimum, 36OF Jan. 11, 12, 1962, Jan. 24, 1963. 

REWRKS.--R~JCOT~S of S P B C ~ I ~ C  conductance of daily samples available in district office at bustin, Ter. 

%- 
e"m 
(Ms) 

13 
15 
14 
14 
16 

17 
18 
9.6 
18 
16 

16 
15 
16 
.- 

16 

12 
17 
17 
18 
18 
16 

15 

16 

23 

Date 
01 

f~lleotlon 

Oet. 1-15, 1962... 
O C ~ .  16-31........ 
Nov. 1-30........ . 
Dee. 1-15 ......... 
nec. 16-31........ 

Jan. 1-31, 1963... 
Feb. 1-19......,.. 
leb. 20-28........ 
Mar. 1-31 ......... 
Apr. 1-30......... 

May 1-15........., 
May 18-31......... 
June 1-17......... 
June 18 ........... 
June 19-30....... . 
July 1-12......... 
July 13-31........ 
bug. 1-31......... 
Sept. 1-S...... ... 
Sept. 10-15....... 
Sept. 16-30....... 

Weighted average 

Tine-weighted 
average. . . . . . .  

Tans per day .... 
a Residue at 160°C. 

lron 
(re) 

analyses, 

Sodlum 
(NS) 

29 
30 
31 
32 
30 

29 
31 
27 
30 
33 

32 
34 
34 
27 
32 

25 
39 
37 
44 
53 
43 

31 

33 

48 

~bemical 

2; 
(c~) 

58 
64 
66 
66 
73 

66 
64 
47 
62 
62 

56 
64 
57 -- 
59 

46 
54 
48 
44 
58 
59 

61 

60 

94 

YE$" 
635 
667 
687 
907 
802 

697 
714 
1739 
663 
736 

580 
405 
361 
550 
363 

448 
213 
172 
166 
165 
236 

565 

-- 
-- 

suica 
(~1%) 

18 
18 
16 
15 
14 

13 
11 
12 
13 
15 

17 
15 
14 -- 
16 

18 
8.5 
20 
19 
18 
19 

15 

-5 

p2 

in parts per million, rater year October 1962 to September 1963 
Disaolred aollda Hardness 
(calculated) 

Pa- 
B1- Cpl- 

bs- zI b n -  Wate  C W d e  
Ni- "- Cd- 

slum 

2.7 

202 
243 
243 
243 
268 

250 
248 
152 
226 
237 

227 
244 
230 
157 
230 

187 
227 
206 
200 
228 
250 

230 

230 

351 

36 
30 
30 
31 
32 

31 
30 
36 
34 
33 

27 
28 
27 
19 
28 

22 
29 
29 
31 
34 
30 

31 

30 

46 

38 
38 
39 
39 
40 

43 
44 
33 
48 
42 

40 
46 
44 
34 
43 

37 
51 
50 
57 
78 
54 

42 

44 

64 

0.4 -- 
.3 
.3 -- 
.3 
.3 -- 
.3 
.3 

.3 -- 

.3 -- -- 

.3 -- 

.3 

.3 -- -- 
-- 
-- 
-- 

3.2 
2.8 
3.2 
3.8 
3.8 

3.0 
3.8 
5.0 
4.7 
4.2 

3.2 
2.5 
1.8 
1.8 
1.8 

2.0 
.8 
.8 

1.0 
1.0 
1.8 

3.4 

2.8 

5.2 

a314 
317 
a324 
a324 
a343 

a333 
324 
244 
a334 
a323 

304 
324 
307 
225 
308 

259 
311 
303 
312 
372 
348 

316 

318 

.- 

0.43 
.43 
.44 
.44 
.47 

.45 

.44 

.34 

.45 

.44 

.41 

.44 

.42 -- 

.42 

.35 

.42 

.41 

.42 

.51 

.47 

0.43 

-- 
-- 

538 
571 
601 
706 
743 

627 
625 
1150 
598 
644 

476 
354 
299 -- 
302 

313 
179 
141 
140 
166 
222 

463 

-- 
-- 

198 
2Zl 
222 
222 
248 

240 
234 
154 
226 
220 

206 
221 
206 
140 
210 

170 
204 
190 
184 
218 
221 

216 

215 

-- 

32 
22 
23 
23 
28 

34 
30 
29 
44 
26 

20 
21 
20 
12 
22 

16 
18 
21 
20 
32 
16 

27 

26 

-- 

0.9 
.9 
.9 
.9 
.8 

.8 

.9 

.9 

.9 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

.8 
1.2 
1.2 
1.4 
1.6 
1.3 

0.9 

1.0 

-- 

494 
537 
548. 
552 
589 

573 
569 
421 
565 
549 

500 
541 
526 
375 
518 

439 
533 
532 

663 
599 

538 

542 

-- 

7.8 
7.7 
7.6 
7.7 
7.9 

7.4 
7.4 
7.0 
7.3 
7.7 

7.8 
7.7 
7.4 
7.5 
7.4 

7.6 
7.5 
7.2 

5427.3 
7.4 
7.6 

7.5 

7.5 
-- 





GUAJIALUPE RIVER BASIN--Continued 

MISCELWLNEXIUS ANALYSES OF STREAMS IN GUADALUPB FSVER BASIN IN TFXAS--Continued 

~ ~. ~ , . ~ . .  ~~ 

cnemlcn~ snaryaes, ~n ~arrs ~ e r  r n u ~ ~ o n ,  vmrer year OcToDer 1962 to ssntsmber 1963--continued 

hb 
of 

CnueCtIon 

6-1750. 8dXDIES CREEX NEAR lESTBOfF 

a midue at 18O0C 
b Field estimate. 

IUlaahd d l &  Audne~m 
(calculated) as CaCO. So- Y,"p 

bnc 8ull.te Chloride Ni- &- duct- 

(SO.) ( ~ 1 )  

NO". 1, 1962--- 
Jan. 11. 1963----- 
mar. 22----- 
APr. 26----- 
Me7 27------- 
July 
Aug. I--------- 
Sept. 

NO". 1, 1962---- 
DBO. 
Yu. 20, 1963--- 
May 26------ 
July 
SBpt. 

8-1770. COLETW CRBEK UEAR SCmEDgR 

30.6 
6.29 
4.46 
1.82 
.22 

5.82 
.12 
.13 

2.09 
156 
3.69 

b .09 
88.6 
b .16 

11 
17 
15 
17 
39 
15 
46 
46 

28 
21 
20 
31 
11 
31 

14 
25 
51 
53 
42 
27 
35 
33 

61 
69 
71 
72 
37 
70 

3.6 
4.2 
11 
12 
5.6 
6.0 
3.0 
3.0 

9.7 
6.7 
12 
9.1 
1.9 
9.4 

112 
83 
137 
290 
263 
469 
257 
251 

74 
60 
64 
70 
16 
62 

206 
145 
233 
512 
510 
536 
506 
492 

177 
202 
205 
225 
114 
232 

16 
46 
82 
50 
42 
20 
41 
40 

30 
35 
33 
24 
7.0 
19 

75 
64 
137 
238 
166 
458 
140 
138 

124 
125 
146 
113 
22 
97 

0.5 
.4 
.4 

1.2 
.6 

1.1 
.6 
.5 

0.6 
.5 
. 4  
.4 
.2 
. 4  

0.2 
1.6 
.O 

1.6 
.2 

2.5 
.2 

.O - 

0.0 
3.0 

. O  

.O 
2.0 
.O 

a362 
312 
548 
a923 
611 

1,260 
773 
754 

a436 
a457 
a496 
430 
153 
403 

0.49 
.42 
.75 

1.26 
1.10 
1.71 
1.05 
1.03 

0.59 
.62 
.67 
.58 
.21 
.55 

50 
80 
172 
162 
128 
92 
100 
95 

lea 
206 
226 
217 
100 
213 

0 
0 
0 
0 
0 
0 
0 
0 

47 
42 
58 
32 
7 
23 

6.9 
4.0 
4.5 
9.3 
10 
21 
11 
11 

2.3 
2.4 
2.4 
2.1 
.7 

1.6 

596 
532 
933 

1,520 
1,290 
2,160 
1,230 
1,230 

731 
785 
626 
734 
263 
698 

6.3 
6.6 
6.7 
7.7 
7.2 
7.0 
7.4 
7.1 

7.5 
6.7 
7.4 
7.2 
6.7 
7.1 
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SAN ANTONIO-NUECES COASTAL AREA 

8-1895. MISSION RIVER AT FSFUOIO, TEX. 

LOCATION.--~t gaginy station at bridge on 0.8. nighway 77, 560 reet upstream from ~issouri-pacific nailroad co. bridga, and 0.2 mile sovthwost of ~efugio. 
r,-<.%.," "A,."*" 

DBAlNAGE AREA.--643 square miles. 
RECORDS AvA1mm.--Chonical analyses: September 1961 to September 1963. 

water tenpcratures: November 1962 to September 1963. 
BrPmLIIhaS, 1962-63.--Dissolved solids: Maximum, 66,900 ppm Rug. 1-10, 13-30; m i n i m ,  324 ppm Nov. 27-28. 
Hdrdness: Maximum, 5,990 ppn Aug. 1-10. 13-30; minimum, 60 ppm Nov. 27-28. 
Specllic conductance: Maximum daily, 83,100 nicromhos Aug. 10; minimum daily, 696 mioromhos May 2, 
Watcr tampcraturcs: Maxim-, 9 5 T  on several days during AuEusf and September; minimum, 39-3' Jan. 13. 

EXTRFmS, 1961-63.--Dissolved solids: Maximun, 66.900 ppm Aug. 1-10, 13-30, 1963; minimum, 181 ppm Jvne 2-4, 1962. 
Ilardness: M a x i m ,  5,990 ppm dug. 1-10, 13-30, 1963; minimum, 60 ppm Nov. 27-28, 1962. 
specific conductance: MaXimm daily, 83,100 lnicronhos Aug. 10, 19fi3; m i n i m  daily, 239 nicromhos Jvne 3, 1982. 

BEIIARKS.--VB~U~S givcn are expressed in parts per million and should be multiplied by the density in any computation of loads. Records of epecific conductance 
or daily samp1as available in district office at Austin, Tex. 

Date 
of 

collfftlon 

Oct. 1-31, 1962 
Nov. 1-26...... 
Nav. 27-28 ..... 
NOT. 29.. . . . . . . 
Nov. 30........ 
DPC. 1-Z....... 
Uec. 3-4. ..... . 
Doc. 5-8 ....... 
D c C .  9-13 ...... 
Dec. 24-27..... 
Dcc. 28-31..... 
Jan. 1-15. 1963 
Jan. 16-31 ..... 
Prb.  1-26..... 

Mar. 1-31...... 
APK 1-30 ...... 
May 1-2 ........ 
May 5-5. ... .. .. 
MBY 6-10....... 
May 11-31...... 
June 1-16,18-26 

June 17. 27-30. 
July 1-31 ...... 
Aug. 1-10,13-30 
AUK. 11-12..... 
AUP. 31........ 
Sept. 1-14..... 
sept. 15 ....... 

per million, rsltsr year October 1962 

''- 
=On 

(B) 

Bl- 
car- 

2:- 
(KC03 

ChEnieal analyses, 

dlccharge Lea 

in 

Sodium 
(N2) 

6340 
ll:<O0 
-. 
.. -- 

1310 
144 

991 
4910 
1220 
2830 
5770 
7300 
8750 

9900 
13000 
.- 

1400 
6120 
15000 
19800 

8960 
16700 
23800 
.. -- 

5.4 
5.5 

395 
184 
54 
29.5 

314 

36 
8.8 
34.0 
15.8 
6.5 
5.8 
5.2 

3.8 
2.2 

118 
17.4 
4.0 
1.5 
2.0 

5.3 
1.6 
1.0 
3.2 
1.1 
1.3 

139 

parts 

alum 
(K) 

Sulfate 
(90.) 

205 
178 
52 
80 
82 
90 
82 

96 
192 
132 
153 
227 
260 
229 

184 
199 
137 
154 
176 
164 
135 

156 
155 
135 
135 
112 
153 
91 

Chloride 
N1- 

(C1) 
'Id* 
(F) (NO$ 

to September 1963 

DiB~0l"Bd SOllde 

48 
50 -- -- 

-- 
28 
14 

18 
Z2 
18 
19 
22 
25 
26 

30 
33 
18 
a6 
28 
29 
41 

37 
14 
43 
25 
20 -- 
8.9 

per 
mfl- 

18100 
32300 
324 
-. 
.. 

3800 
474 

2880 
14100 
3590 
8140 
16600 
21000 
25000 

28200 
36800 -- 
4090 
17500 
42600 
56100 

25400 
47100 
66900 
.. -- 
.- -- 

Bnrdnsss 

No"- =*- ad- ,.. pH (g,ml 
car- (mlcro- at 20°C) 

mag- ban- 
ne- ratlo :FC;t 

27 
23 
2.8 
4.0 
5.2 
11 
.4 

4.7 
13 
24 
15 
18 
20 
32 

26 
23 
6.2 
4.3 
6.7 
8.4 

10 

20 
18 
4.7 - -- 
-. 
3.4 

589 
1050 
.- -- -- 
135 
31 

105 
476 
140 
284 
574 
731 
813 

900 
llS0 
-. 
154 
574 

1320 
1710 

768 
1410 
1880 
,270 
753 
.. -- 

alum 

1780 
3200 
6" 
108 
194 
415 
93 

328 
1460 
440 
881 
1770 
2280 
2510 

2770 
3490 
132 
474 
1800 
4160 
5290 

2400 
4410 
5990 
3880 
5480 
5730 
107 

(calculated) 

Tons 
per 

acre- 
fmt 

24.9 
44.9 

.44 -- -- 
5.17 
.64 

3.92 
19.3 
4.88 
11.1 
22.8 
28.9 
34.5 

39.2 
51.3 -- 
5.56 
24.1 
59.7 
79.3 

35.1 
66.2 
95.3 -- -- 
.- 
-. 

76 
141 
.. 
-. -- 

19 
3.8 

16 
65 
22 
42 
83 
112 
116 

127 
164 
-. 

22 
89 
211 
249 

118 
217 
316 
173 
876 -- -- 

per 
&Y 

264 
480 
346 
.- 
.. 
303 
402 

280 
335 
330 
347 
291 
329 
351 

289 
219 -- 
192 
189 
173 
30.3 

363 
203 
181 -- 
.- 
.- -- 

10900 
19600 
151 
348 
950 
2250 
240 

1700 
8480 
2100 
4880 
10000 
12700 
15100 

17100 
22400 
155 

2420 
10600 
26000 
34200 

15400 
28600 
40800 
25400 
12900 
40100 
282 

1610 
3050 
18 
42 
127 
341 
26 

250 
1300 
332 
756 
1590 
2070 
2320 

2820 
3330 
20 
364 
1650 
4030101 
5180 

2270 
4280 
5880 
3770 
5390 
5600 

32 

-- 
-- - -- -- - 

0.2 

-- -- -- -- -- -- -- 
-- 
-- -- -- -- -- -- 
-- -- -- -- -- -- 
.2 

65 
87 -- -- -- 
28 
6.5 

24 
56 
25 
41 
59 
67 
76 

82 
96 -- 
28 
62 

1 8  

79 
0 9  
34 -- -- -- 
7.2 

-- 
-- 
-- -- -- -- 
.8 

1.5 -- -- -- -- -- -- 
-- -- -- -- 
-- -- -- 
-- -- 
-- -- -- -- 
4.0 

25500 
41200 
724 
1200 
3040 
6700 

5270 
21600 
6540 
13500 
25000 
30800 
34400 

39600 
47000 
fi96 
7120 
26300 
54000 
64200 

35100 
57700 
80500 
55500 
31400 
79300 
1090 

7.2 
7.3 
7.- 
7.5 
7.7 
7.5 

9287.8 

7.6 
6.9 
7.8 
7.7 
7.3 
7.1 
6.5 

6.5 
6.8 
8.1 
7.8 
7.3 
6.4 
6.7 

7.2 
6.4 
6.4 
7.5 
7.0 
7.0 
7.4 

1.011 
1.022 
-. 
.- 
.- -- 
-- 
-- 

1.008 -- 
1.004 
1.010 
1.013 
1.015 

1.022 
1.025 -- -- 
1.011 
1.030 
1.039 

1.016 
1.033 
1.048 
1.030 
1.014 
1.047 -- 





SAN AmONlO-NUECES COASTAL AREA--Continued 

MISCELLANEOUS ANALYSES OF STREAMS IN SAN ARIIONIO-NUECES COASTAL AREA 

BLANCO CREEK NERR REFUGIO 

chemical analysrs, in parts per million, water year october 1962 to September 1963 

8-1897. W S A S  RIVER NEAR 8KIDMORB 

Specific 

::;- 
mce 

' ~ ~ - ( r n i c r o -  
hos at 

m25-C) 

8-1893. W I O  CREEK NEAR BEEYILLE 

a Residue at 180-C 
b Field estinato. 

pH 

722 
606 

1,070 

So- 
d~um 
ad- 

=& 
(NO,I 

:$-$& 
(F) 

Date 
of 

collectton 

Eudneas 
as CaCO, 

7.4 
7.4 
7.4 

183 
186 
246 

Cal- 

zz- 
slum 

a422 
341 
a631 

0.6 

::i 
(B) 

Dlachge 
(cfd 

Nan- 
car-  
bon- 

32 
12 
50 

0.57 
.46 
.86 

0.4 
.4 
.4 

67 0.14 

W I O  CREEK NEAR REFllOIO 

2.5 
1.7 
3.6 

0.0 
.2 
.O 

184 
212 
240 

79 
54 
131 

IS8 0 104 

DIIICP 
(SiQ) 

Illssolved a l i d a  
(calculated) 

Oct. 31, 1962----- 
Jan. 9. 1963----- 
U-V 91 ----------- 

7.0 

30 
20 
50 

52 
59 
64 

4.6 

869 
728 

1.240 
957 

ITO" 

(Fe) 
Per 
day 

pPprts 

million 

122 
76 
200 

13 
9.4 
21 

13.2 
1.25 

h 9R 

2.4 Nov. 1. 1962------ 

7.3 
6.9 
7.0 
7.0 

236 
202 
308 
210 

0.69 
.56 

1.01 
.75 

per 

ys- 

27 
18 
2s 

7.8 9.5 bO.10 

Cpl- 
civm 
(ca) 

11 23 

40 
12 
72 
16 

0.5 
.3 
.5 
.5 

0.4 89 

2.6 
2.3 
3.5 
3.8 

239 
232 
288 
237 

OEt. 31, 1962---- 
Jan. 9, 1963------ 
Mar. 21----- 
way 

(Mg) 

1.8 

0.0 
.O 
.2 
. O  

68 
61 
84 
58 

a505 
411 
a741 
554 

25 
25 
46 
34 

1.01 
1.12 
.61 
.05 

sodium 
(Na) 

148 
105 
235 
178 

16 
12 
24 
16 

29 
19 
25 
28 

91 
75 
142 
125 

PO- 
taa- 

(K) 

BI- 
oar- 
ban- 
ate 

(HCO,) 

car- 
bon- 

(cOJ 

m a t e  
(80.) 

Chloride 
(Cl) 
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NUECES-RIO GRANDE COASTAL AREA 

MISCELLANEOUS ANALYSES OF STREAMS IN NUECES-RIO GRANDE COASTAL AREA 

8-2120. SAN FEF&4UDO CREEK NEAR ALICE 

Chemical analyses, in parts  per million, water ysar Ootobar 1962 to Septenbor 1963 

~ r n  
of 

oauectlon 

cpl-  
clum 
(CL) 

DiaohPlge 
C )  

Mag- 
ne- 

(Mg) 

Sfllo Iron 
(FF) 

Sodium 
(NU) 

P O  
ks- 

slum 
On 

Bl- 
Ear- 

::- 
(HCOJ 

C ~ F -  
bon- 
a b  
("3 

m a t e  
(SO*) 

chloride 
( ~ 1 )  (F) 

tEi,"i& :ti 
(B) 

Diuolved d d a  Hardness 
(calculated) PB cacOI 80- SPBClf'C 

con- 

pd 

mffllon 
per 

';":- 

Cpl- 

per day Mag- ne- tlon 

;;- ratlo ?5"hGt slum 
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RIO GRANDE BASIN--Continued 

8-4465. PECOS RIVER NEAR GIRVIN, TEX. 

LOCATION.--AT supplementary gage at bridge on U.S. Hi~hway 67, about 0.5 mile downstream from ~anhandlc and santa FO Rnilulay co. bridge, 2.1 miles east of 
cirvin, ~ e o o s  county, 5.4 (revised) miles damstream from Comanche creex, and 7.8 miles domsfrcan from regular gaging station. 

DMINAOE AREA.--29,580 square miles, approrimtely (eontiibuting area at supplenontary gage). 
RECORDS A Y A I W L B L E . - - C ~ ~ ~ ~ ~ ~ ~  analyses: october 1939 to ~ u n o  1941, october 1946 to septelnber 1947, october 1953 to September 1963. 

water temperatures: October 1953 to January 1959. 
EXTREMES, 1962--63.---Di~sol~ud 801id.: Harimma, 20,000 ppm May 1-31; minimm. 11,200 ppn No". 1-30. 
Hardness: Maximum, 5.280 ppln Sept. 1-30: m i n i m ,  3,090 pprn No?. 1-30. 
~pccific conductance: ~exinun daily, 25,600 mieromhor sept. 2: mininun daily, 14,400 mioronhas NOT. 22. 

EXTREMES, 1939-41, 1946-47, 1953-63.--Dissolved solids (19RO-63): Maximma, 20,000 ppn May 1-31, 1963; minimm. 1,410 ppm Mar. 28-29, 1961. 
Hardness: Maximum, 5,280 ppm Scpt. 1-SO, 1963; minimum, 330 ppn May 18, 1957. 
specific oonductance: hlaximuo daily, 29,100 micramhos Aug. 13, 1958; rninirnma daily, 790 nricromhos ~ p r .  26. 1957. 

R E M R K S . - - V ~ ~ U ~ ~  piven-expressed in parts per million and should be multiplied by fhc density in any computation of loads. Records 01 specific conductance 
of daily sarapler available in district office at  ust tin, Tex. 

Date 
d 

collection 

Oct. 1-31, 1962 
No". 1-30,. . . .. 
Dec. 1-31...... 
Jan. 1-31, 1963 
Feb. 1-28.. .... 
Mar. 1-91.. . . . . 

? 
m 
N Apr. 1-30...... 

May 1-31....... 
,mne 1-30 ...... 
July 1-31...... 
AUB. 1-31...... 
Sept. 1-30..... 

weighted average 

Time-ueighted 
average....... 

Tons per day.... 

analysts, in 

7:zm 

3860 
2850 
3390 
3790 
4080 
4690 

4670 
5300 
4870 
3920 
4540 
4710 

3fi10 

4220 

358 

chenioal 

ca l -  *on- MEM SL1- 

parts 

Po- 

sb; 
'K) 

65 

45.5 
184 
41.0 
31.2 
29.5 
23.6 

15.6 
10.6 
25.2 
17.7 
9.0 
10.4 

36.8 

-- 
-- 

7.7 
9.4 
6.6 
12 
15 
9.1 

3.4 
8.6 
14 
16 
19 
10 

-0 

11 

1.0 

per 

Bi- 

5: 
(HCOJ 

57 
106 
143 
206 
223 
199 

115 
74 
59 
53 
66 
48 

116 

112 

12 

water 

Ch;Co;)lde 

6110 
4520 
5130 
5950 
6520 
7290 

7310 
8280 
7710 
6090 
7210 
7700 

5690 

6650 

564 

million, 

((90*) 

3460 
2710 
3170 
3440 
3710 
4020 

4250 
4730 
4130 
3580 
4270 
4440 

3310 

3830 

328 

811 
740 
734 
793 
795 
828 

819 
926 
889 
851 
958 
1030 

790 

848 

78 

450 
303 
354 
466 
580 
577 

641 
688 
589 
447 
5R4 
659 

424 

528 

42 

year 

?%- 
(F) 

October 

,"& 
(NO3 

1962 

% 
(B) 

to September 1963 

Dlss~ lred  solids 
(calculated) 

Parts 

lion 

14700 
11200 
12900 
14600 
15800 
17500 

17800 
20000 
18200 
15000 
17600 
18600 

13900 

16200 

-- 

Hardness 

pH 

7.3 
7.4 
7.3 
7.0 
7.5 
7.1 

7.4 
7.3 
6.7 
6.1 
6.2 
6.7 

7.0 

6.7 

-- 

Tons 

Ee- 

20.2 
15.3 
17.7 
20.0 
21.7 
24.2 

24.5 
27.6 
25.0 
20.6 -- 
25.6 

18.9 

-- 
-- 

C d -  
ci-, 
mpg- 
ne- 

Llim 

3870 
3090 
3290 
3900 
4360 
4440 

4680 
5140 
4640 
3960 
4790 
5280 

3720 

4280 

-- 

~ensity 
(6/R1 

at Z O T )  

1.011 
1.007 
1.008 
1.009 
1.009 
1.015 

1.013 
1.015 
1.012 
1,010 
1,010 
1.013 

-- 

-- 
-- 

per 
Y 

1810 
5560 
1430 
1230 

, 1260 
llZ0 

750 
572 
1240 
717 
428 
528 

1380 

-- 
-- 

No"- .,- 
ban- 
ate 

3930 
3010 
3170 
3730 
4180 
4280 

4590 
5080 
4590 
3920 
4740 
5240 

3630 

4200 

.. 

dim 
ad- 

So*- 
tion 
~ L U O  

27 
22 
26 
26 
27 
31 

30 
32 
31 
27 
29 
28 

26 

28 

-- 

anCB 
(micro- 

yvCP 
18900 
15000 
17000 
19200 
20800 
22100 

22700 
24800 
22700 
19700 
22700 
24300 

18100 

20800 

-- 
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RIO ORANDE BASIN--Continued 

MISCELLANEOUS ANALYSES OF STREAMS IN RIO GRANDE BASIN IN TEXAS 

Cbemioal malyses ,  i n  par t s  per mil l ion,  water year  Dotober 1962 t o  September 1963 

Dlte 
01 

CollectiOn 

LAKE W A L K  NEAR DEL RIO 
9 

Dbohug 
(cfs) 

Jan. 17, 1963--- 218 

sniu 
(81%) 

12 

RIO GRANDE NEAR EAOLX PASS 

7.6 

Feb. 19,  1963--- 

ban 
(Fe) 

0.02 14 

17 

;& 
(Ca) 

51 

0.01 

2- 
'1- 
( ~ g )  

12 0 .3  9.8 7.1 241 

83 

w i u m  
(Na) 

0.33 

23 

Po- 
tar 

slum 
(K) 

192 

136 

B1- 
CPT- 

bn- 

( ~ ~ 0 3  

13 

182 

CPI- 
b n -  
ate 

( c o 3  

0 .3  

210 

8ulf.t. 

(SO.) 

388 

160 

(NOJ 

7.4 

c m r i a e  
("1 

1 . 0  

E:; 
(B) 

TE-,":~ 
(p) 

3 .0  

Hardne~s  

Mag- ear- s"q- (micro- 
b n -  hos at 

ne- ram m25.C) sium 

Uawhed ~ U d s  
(caloulatad) 

'I30 

- ph 
per 

muion  

0.99 

nns 
per 

yzt- 
per 
&y 

302 152 3.4 1,170 7.2 


