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To provide reliable, im
partial, tim

ely inform
ation 

needed to understand the N
ation’s w

ater 
resources.…

…
.. 

•
P

rotect and enhance w
ater resources for hum

an health, aquatic 
health, and environm

ental quality.  
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Current Arkansas Dissolved O
xygen (DO

) Standards 

•
Prim

ary season < 22 °C 
•

Critical season > 22 °C 
•

Data collected during 
discrete sam

ples 
•

Short-term
 continuous data 

(e.g. 72 hours) 
 

A
rkansas D

O
 standards for 3 E

coregions 

“S
tream

 and river m
onitoring segm

ents 
w

ill be listed as non-support w
hen m

ore 
than 10 percent of the total sam

ples for 
prim

ary or critical season w
ithin the 

period of record fail to m
eet the 

m
inim

um
 applicable dissolved oxygen 

standard listed in A
P

C
&E

C
 R

eg. 2.505”  
*C

oncentrations are in m
illigram

s per liter (m
g/L). 
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C
ontinuous data records - 

E
lectronic field m

onitors are capable of  
m

easuring D
O

 and other field param
eters 

alm
ost continuously 

D
iscrete sam

ple data – collected 
m

anually or w
ith autom

atic sam
plers 
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P
roblem

 
- A

n increasing am
ount of continuous D

O
 data has resulted in the need for       

 
A

rkansas to appropriately assess those data to better  m
eet 

 
requirem

ents defined in the C
lean W

ater A
ct  

 - There is no guidance for how
 S

tates should assess continuous 
 

D
O

 data  
 - S

tates w
ho use continuously m

onitored D
O

 data for regulatory purposes 
 

are challenged to determ
ine the am

ount of D
O

 variability that can 
 

be expected across space (e.g. a range of stream
 disturbance) 

 
and tim

e (e.g. diurnally, seasonally) 
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(1)To com
pare D

O
 variability at least-disturbed (best available) and disturbed 

(non-reference quality) stream
s in the B

oston M
ountains for the critical 

season 
 

(2) To evaluate the current D
O

 standard and determ
ine if the exceedance 

      value used in the current assessm
ent m

ethodology is appropriate 
 (3) To evaluate the degree of D

O
 variability that m

ay be explained by other  
      constituents (e.g. pH

, specific conductivity, and w
ater tem

perature).  
   S

tudy O
bjectives 
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Locations of 5 continuous m
onitoring locations in the Boston 

M
ountains, Arkansas 
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Sam
ple Characteristics for DO

 data for Critical Tem
perature Days 

(w
ater tem

peratures w
ere > 22

oC)  
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Characteristics of the 5 sites 
 z

W
atersheds >10 m

i 2  
 

z
G

radient of land use and nutrient concentrations 
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Intensified land use can increase stream
 nutrient concentrations…

. 
   Increasing stream

 nutrient concentrations can stim
ulate aquatic plant  

productivity (i.e. benthic algae, phytoplankton, and m
acrophytes)  

 
 

 Increasing plant productivity results in a higher rate of photosynthesis and 
respiration that can result in greater variability in D

O
 concentrations over tim

e 

R
elations am

ong D
issolved O

xygen, N
utrients, and 

Land U
se 
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U
nderstanding processes related to photosynthesis and respiration …

…
…

 

If plant productivity is high, diurnal variability of D
O

 
 

generally increases  
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•
G

ross divisions in nutrients and land use w
ere used to 

classify sites into three im
pairm

ent classes 
 

(Least, M
oderate, and M

ost-disturbed)   
    

  - A priori designation 
 S
tudy D

esign C
onsiderations 
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-
The 5 Sites w

ere ranked based on discrete nitrate and total phosphorus  
 data (collected for past projects) 
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S
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esign C
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- The 5 sites w
ere also ranked based on 7 land-use m

etrics 
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Assigned Rank 
 



   Specific conductance and w
ater tem

perature often can be surrogates 
for groundw

ater influence on w
ater-quality in a stream

…
…

…
 

 -
during low

-flow
 periods (baseflow

), large parts of the flow
 in a stream

 are 
contributed by groundw

ater 
 

 
-

U
S

G
S

 studies indicate that specific conductance in groundw
ater (G

W
) can be 

tw
ice that of surface w

ater (S
W

) 
 

-
R

educed atm
ospheric exposure results in low

er D
O

 concentrations in G
W

 
     com

pared to S
W

  
  O

ther Im
portant C

onstituents (Surrogate Relations) 
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 - w
hen C

O
2  is rem

oved during photosynthesis, pH
 generally increases 

  

Photosynthesis 

Significance of pH
 - C

O
2  and w

ater form
 a w

eak acid 
 R

espiration 

glucose + oxygen →
 carbon dioxide + w

ater (+ energy) 

carbon dioxide + w
ater (+ energy) →

 glucose + oxygen 
 

- w
hen C

O
2  is added during respiration, pH

 generally decreases 

O
ther Im

portant C
onstituents (Surrogate R

elations cont…
.) 

P
relim

inary inform
ation – subject to revision. 

N
ot for citation or distribution. 



Q
uan 10 

FirstQ
 

M
edian 

Third Q
 

Q
uan 90 

M
in 

M
ax 

B
ox P

lot D
escription (concentrations are in m

illigram
 per liter) 

P
relim

inary inform
ation – subject to revision. N

ot for citation or distribution. 



C
ontinuous D

O
 statistics indicated a strong connection betw

een  
the nutrient and land-use indices and D

O
 concentrations 

P
relim

inary Inform
ation—

S
ubject to R

evision. N
ot for C

itation or D
istribution  

Least  
disturbed 

M
oderately  

disturbed 

Dissolved oxygen, mg/L 

Least  
disturbed 

M
ost  

disturbed 
M

ost  
disturbed 



Microsiemens (µS) per centimeter 

d. 

Specific conductance and w
ater tem

perature generally 
indicated som

e degree of G
W

 influence at tw
o of the 

three sites that w
ere m

ost disturbed  
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pH
 w

as m
uch low

er at the tw
o least-disturbed sites 

com
pared to sites that w

ere m
ore disturbed 
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D
O

 w
as negatively correlated to specific conductance and  

 
positively correlated to pH

 

A
n indication of high  

productivity 



Even though som
e low

-end variability can be explained 
by GW

 influence, sites w
ith the highest am

ount of DO
 

variability generally had highest nutrient concentrations 
and m

ore intense land use 
Amount of daily variability 

 in DO concentration (mg/L) 
D

aily variability 
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Prelim
inary C

onclusions 

- D
O

 concentrations at the tw
o least-disturbed sites exceeded the A

rkansas standard  
    of 6 m

g/L for less than 4%
 of the unit values indicating  

 
 

 
1) that the current standard is obtainable (i.e. not too high), and  

 
 

 
2) that continuous D

O
 data (e.g 15-m

inute unit values) can be used  
 

appropriately w
ith the current assessm

ent m
ethodology  

 
(10%

 allow
able exceedance of the 6 m

g/L standard) 
 -

S
om

e of the D
O

 variability at the low
 end of the data range (near the 6 m

g/L  
 

standard) for som
e sites in the B

oston M
ountains m

ay be explained by G
W

  
 

influence; how
ever, a high degree of variability at the upper end of the  

 
range indicates a relation w

ith nutrient concentrations 
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Future D
irections 

-
D

eveloping R
 code and scripts  

 -
stream

lining the data evaluation process  
 

so that the A
rkansas D

epartm
ent of Environm

ental    
 

Q
uality (A

D
EQ

) can access and use U
S

G
S

 continuous 
 

data 
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