i

Relations between Specific Conductance and 100 ‘ : The Powder River near
Sodium-Adsorption Ratio S0f Site 68 (06326500) 1 Locate, Mont. represents the

L ) ) o« 20 1  cumulative mix of all the

The combination of specific conductance and SAR isused | < 10 - o © 4 basin's waters, and the
. e A . n e O . ’

to determine the suitability of water for irrigation. The suit- 5F M 1 relation between SAR and
ability is not a single number but rather a dynamic relation. 2f & 4  specific conductance at site
For general reference, a specific conductance near 2,000 h 2.000 1000 5000 68 shows little difference
microsiemens per centimeter at 25 degrees Celsius, and an sC between pre- and post-
SAR greater than 10 would represent a high sodium hazard February 1990 data.

(Hem, 1985). Graphs shown in figure 6 depict the relations

between specific conductance and SAR at the eight selected Lity, o 15
. . . . . . . s Owd T T
monltorlng '51tes. Sites potentially affect.ed by 01}—ﬁe1d brme 2 Rine & Site 59 (06324970) 5
discharged into Salt Creek are plotted with two time periods: g 4 - 1oF L ]
pre- and post-February, 1990. The linear patterns in the data g g ,.;'..;.':? e
5 o o R+ AT
indicate that regression g | o & 1
equations can be Only pre-February 1990 100 w PRl
established for Speciﬁc SAR data are available 50F Site 54 (06324500) 1 0 L L
. 0 2,000 4,000 6,000
conductance and SAR. A | for the Powder Riverat 20p ]
. P Moorhead, Mont.; < 10 ° o E
regression equation is a ’ . PO .
mgthematice?l relation therefore, changes in the @ 5f .“.;:-.n".:t' . g SAR values for water from the Little
between t tituent relation resulting from gL e e et ] Powder River site range from about
ctween two constituents changes in the oil-field 1 \ 2 to 13. A strong specific conduc-
Where? one measured brine discharges to Salt 0 z,gog 4,000 tance-SAR relation is apparent at
constituent is used to Creek cannot be determined. this site.
predict another unmea-
sured constituent. This relation generally is site specific and can
change over time if stream chemistry changes. Because specific
conductance can be monitored remotely and instanta-
neously, regulators looking for changes in stream
SAR values have the option of monitoring
specific conductance as a surrogate for ‘ ‘ 3 The relati
. Site 32 (06317000 e relation between SAR and
SAR aqd having 2k ( ). . 1 specific conductance is different
nearly instanta- 3 . . < . for the pre- and post-February
neous, continuous - %) °5 o ° 1990 time periods for sites on
’ ! Site 53 (06324000 : D ] pe
records of this N ( . ) 1 10 Lonadi Salt Creek (site 18) and the
calculated SAR x ot . s, Powder River (sites 19 and 32).
St & X 0 ‘ ‘ : Using pre-February 1990 data in
approximation. 1k o ] 0 2,000 4,000 6,000 8000 g pre Ty
K SC a regression to predict SAR from
. . . 60 : : specific-conductance measure-
0 1,000 2,000 3,000 Site 19 (06313500) ments made today would most
SC a0l | likely over-predict SAR. This
: < observation indicates a notable
SAR values measured in Clear < .0 . e e
Creek are generally less than 2 ? a0k s A 8 clt}ange n .thgl(l)mcc coll(’n position
and correlate well with specific w;"ﬁg of waters In Sat Creek,
conductance. e ‘ ‘ presumably resulting from the
0 2000 4000 6000 8000 change tosubsurface injection of
sC oil-field brine.
1
07k ] 60 T
05F - .;,,-;? ) E Salt Site 18 ie
o 0.4 RS A ] Creek . ‘0| (06313400) ;:!'-. - i
o 03 o ...»' ] Middle Fork < e Dl
0.2 8 %% E Ri 7 %) 2l . s, |
Site 7 (06309500) Powder River RRTY T
0T 500 000 1,500 o
0 5,000 10,000
SC
SAR values are all less than 1 on EXPLANATION
the Middle Fork Powder River.
A good mathematical relation- - 1981-2000
ship between SAR and specific + Pre—February 1990
conductance is apparent. + Post—February 1990

Figure 6. Specific conductance and sodium-adsorption ratio (SAR) for selected sites in the Powder River Basin, Wyoming
and Montana, 1981-2000 (SC = specific conductance in microsiemens per centimeter at 25 degrees Celsius).





