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Big Picture Framework

e Concentrations of metals and ions can vary over a 24-hour
period and with season in aqueous settings.

» Water quality data must be collected in a variety of seasons and times
of day for accuracy.

* Understanding in-stream processes of metals and DIC requires
intensive data collection and analysis.

* This study: diurnal data of metals and dissolved inorganic
carbon has been collected in a number of studies but few
studies have collected metal and DIC data concurrently or
compared across seasons or vegetative settings.



Objectives of this Study

1. Measure diurnal cycles of DIC and metals at 2
locations in the same CMD drainage with
different initial CO, concentrations and
vegetation — does vegetation effect this

cycles?
What is diurnal? — 24-cycles

2. How do changing seasons affect the diurnal
cycles of DIC and metals in this system?



Site Information

Geology

Lambert Run

Riddell, 2015

— Lambert Run - Location and

LRM Outflow

1.) LRM outflow location based on field measurements.
2.) Fold axes and lithology information from WV State Geology shapefile
3.) Basemap: WVGISTC WV 1 to 3m Hillshade 2019 map service
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Site Information — Lambert Run - Remediation
History

(A)  During Remediation (10/25/2006)

IR

D 2 S B it Yo Riddell, 2015
Modified from Bell, 2020
LRMOOO: portal outflow

Modified with limestone rip-rap

LRM138 — altered natural wetland & ‘



Site Information — Lambert Run - Sampling Locations

Altered
natural
wetland

* Previous study — cycles of trace Spatial study:
LRMO0O0O — LRM172
* Diurnal study: LRM050 and LRM 138

¥

LRMO50

little emergent vegetation,
moderate tree cover

higher CO,

substrate- limestone rip-rap
water depth ~9-12 in

LRM138
e abundant emergent vegetation
* lower CO,

* substrate- soft sediment

e water depth ~2-6 inches



Methods and analyses

Field data: CO,, DIC,
Fe(ll), and Fe;q;
Lab data: cations, anions,
6Cpc
Metered data: pH,
temperature, ODO
(optical dissolved
oxygen)- logged every 15
min
~ total data points =
2,524

 March ~ 708

* May ~ 908

e July ~ 908

March

LRMO50

Diurnal
samples

every 2 hours

LRM138

May

LRMO50

every 1.5 hours

LRM138

July

LRMO50

every 1.5 hours

LRM138




Methods and analyses

Diel data can be expected to follow the basic shape of a cosine curve

y = cosP \ /
n o

\/ Temperature cosine model fit
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Methods and analyses

* Twenty of the collected parameters chosen for statistical analysis

* Parameters with a cosine model fit f-statistic of < 0.01 were
graphed on a polar plot and used for discussion.

/ DIC and \ / Mine drainage \

/ Other selected \

metals and ions:
carbonate related parameters: . Gi
SiO,
parameters: * Fe(ll) K
e DIC * Feyor Y
. cgz : SMOn Ce
* 6%Cp . A|4 Ni
* pH Zn
* temperature As
 ODO
* Ca
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Results — spatial study
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Results — Diurnal Study — LRMO50
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Results — Diurnal Study — LRMO50
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Results — Diurnal Study — LRM 138
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Results — Diurnal Study — LRM 138
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Discussion — Previous LRM Study

LRM-2007 wetland and LRM138 average parameter
concentrations from cosine model

Parameter Mean (2007) Mean DB % change
pH 6.96 6.51 -1.84
temperature 19.9 15.4 -29.2
Fe mg/L 0.439 0.153(FeTOT) -184
0.114 (Fe(ll)) -285
Mn mg/L 3.08 1.08 -185
Y ug/L 0.713 0.233 -206
Ce ug/L 0.430 4.99E-2 -761
Al ug/L 15.4 264 +16.1
Ni ug/L 323 13.7 -135
As ug/L 0.246 0.182 -35.2
Zn ug/L 38.8 16.2 -139
K ug/L 3.70 3.99 +7.27

6 PM

LRM-2007 and 138 May 2014

12 Midnight
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Discussion — Mechanisms Driving Diurnal Behavior

 sorption (pH-temperature driven) — trace metals
* photoreduction - iron

* photosynthesis/respiration-CO,, pH, DIC, 613C,,.
* CO, degassing- CO,, pH, DIC, 813C,,.

* carbonate dissolution- CO,, pH, DIC, 613C,.

* decay of organic matter?- CO,, pH, DIC, 63C,



Discussion — Mechanisms Driving Diurnal Behavior

* Molar ratio of 0,/CO, not 1to 1

* Other mechanisms are likely
contributing to cycling of CO, and
DIC.

6C0O, + 6H,0 + light —
CoHy,04 + 60,

CH{,0¢ + 60, > 6C0, + 6H,0
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Discussion — Mechanisms Driving Diurnal Behavior

13
* 613C,,. generally Hi R,

shows an increase
during the day at
LRM138 and LRMO50
(except May)

* Lighter 12C taken up
during daytime hours —— o -

* Water becomes more EEEE% s, Byl LRM138
enriched
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Discussion — Interconnected Processes Drive

Cycles

T Solar Radiation
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Summary and Conclusions

1. Measure diurnal cycles of DIC and metals at 2 locations in
the same CMD drainage with different initial CO,
concentrations and vegetation — does vegetation effect

this cycles?
A) Likely yes, different patterns seen between sites

1. How do changing seasons affect the diurnal cycles of DIC
and metals in this system?
A) Yes, more so in the wetland



Summary and Conclusions

e Diurnal behavior of metals and DIC is not consistent between seasons
or between locations in the same site under different vegetative
settings.

* Diurnal behavior of parameters can be modeled using a cosine model
but the statistical significance of the model fit between different
parameters is variable.

* The lower concentrations of metals present in 2014 vs. 2007 suggest
the wetland may be effectively reducing metal load.

* The differences in metal concentrations between the two sites and
over the 24-hour periods suggest that intensive sampling is necessary
to truly assess overall water quality.
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