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Outline

Equipment cataloguing and inventory

Education for middle and high school student visitors
Miscellaneous activities

Field work

Research

— Runoff Quantity Assessment
— Runoff Quality Characterization



Equipment cataloguing

-----------

YSI| Sonde 6600 Outdated Equipment and Solutions



Outreach

June 20t: AgDISCOVERY Camp Students July 22" U.S. Virgin Islands Students




Additional Activities

June 6™: Ag Field Day in Preston, MS June 30%": Dissertation defense in Starkville, MS
—_—
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ASU Land and
Water
Resources

*Lorman, Mississippi

1,700 acre campus

eLow elevation

*~3,500 student population
*On-site water treatment plant

Image credits: Google Earth, BASINS



Stormwater Management

e Agricultural runoff
— Crops
— Cattle

e Urban runoff

— Impervious
surfaces




Mississippi Water Quality Standards
MS Department of Environmental Quality

e Standards for dissolved oxygen concentrations:
— Daily average at or above 5.0 mg/L
— Instantaneous measurement at or above 4.0 mg/L

e May — October standards for fecal coliform bacteria concentration

— Colony maximum at geometric mean of 200 per 100 mL






$8 D.O. measurement site

/\ Coliform sampling site
O Weather station site




Equipment Used in Field Work




Field Work




Field Work Continued
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Equations Used

Potential Evapotranspiration (PET)
Balance
=P—-ET-AS
2 water content

RH < 50 percent
WC =2 mm l

PET = 0.013[ T

R.+50)1
715 ) Fat )( *
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Data Collection and Analysis
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Data Analysis: Potential Evapotransplratlon

RH - “ ercent

PET r..m:;[ -

Defined as the amount of water that could RH > 50 percent

evaporate and transpire without restriction

other than atmospheric demand
(Lu, Sun, McNulty, & Amatya, 2005, p. 621)

Quantification of water lost to the
atmosphere

PET data calculated for high humidity
season (March — June)

PET il.l:l:i[ 7 II

where, PET is the

T .]I R, 4 .'JIJI[ 1+

- ]u.’_‘. + 50)
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50- RH

70

daily PET (mm/day); T is the daily

mean air temperature (°C); R, is the daily solar radia-
tion (ly/day or cal/em?/d) and RH is the 1 ily mean
relative humidity (percent). |
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Data Analysis: Water balance

e Defined as a calculation of the inputs and outputs of water in a
system

 Considers precipitation, PET, and storage changes of water
e R=P—ET-AS

e Quantification of runoff



Quantity of Water Exchange
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Modeling: Runoff Hydrograph

Measures the water flow of a precipitation event
over time

Performed with LIDIA
(Low Impact Development Assessment)

Key to understanding relationship between
precipitation and runoff

May 15t — 2"d precipitation event modeled for
each watershed

— 16 hour event
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Develop ﬁ,r#TE
Dizk
Page: of 5 . .
Instructions: Raintall Data

= Begin in Step 1 by inputting project information.
= |n Step 2, input data relevant to the site including
site size, hydraulic length, and average slope. |
= |n Step 3, select a State, then County to generate

rainfall data, OR input user-defined data in the cells.

Then select a design storm.
= Click "Proceed to Land Use’ to input land use data.
Denotes a required input.

Denotes an ouput.

Project Information
Name: Austin Moore
Date: TI30/2013 12:30

Organization: [MSU

Project/Site: Example
Site Information
Size ACres
L ft
Slope 6

Help

Select 1 STATE,

rairfall data, OR

then COUNTY to generate

input your own data,

State: Mizzizzippi -
County: Claiborne -
Rainfall
Diztribution: ¥pe i
Annual
Precipitation 59.08 inches
Rainfall 24-hour Select
Return Rainfall Design
Period (yvr] | Amount Storm
1 inch storm )
1 [
2 [
5 [
10 ni'a
25 n/a
50 n/a
100 n/a
User's 1.1 3
Map Procead fo Land Use — |

Souroe: HRCE
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$8 D.O. measurement site

/\ Coliform sampling site
O Weather station site




Dissolved Oxygen

e Dissolved molecular oxygen content of water

— DO concentration is affected by many environmental factors

e Measured using an amperometric instrument

— Probe with temperature sensor and membrane

e Surface D.O. defined as <5 feet of depth

— My measurements were taken between 6 — 18 inches of depth
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Average Surface Dissolved Oxygen Content
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Presence of Coliform

48 Hour
Incubation
Period

Primary Sedimentation Pond Northwest Lake
West Lake Sample taken July 22,

Samples taken July 17, 1:30PM 10:00AM



Research Conclusions

e ASU agricultural operations contribute significant volumes of runoff to
wastewater retention bodies.

e Asignificant amount of dissolved oxygen measurements taken
between June 24— 28t were consistently below MDEQ standards at
the time of measurement.

e Fecal coliform was present in the wastewater retention body samples
on July 17th and 229,

My results suggest a relationship between low quality agricultural
runoff and a decline in water quality.



Accomplishments

Exposure to equipment maintenance and calibration

Exposure to software and professionals relevant to my field of interest
First time hands-on experience with GIS and modeling

First time conducting field work

Minority youth STEM outreach



Citations

Lu, J., Sun, G., McNulty, S. G., & Amatya, D. M. (2005). A comparison of the six potential evapotranspiration methods for regional use in the
southeastern United States1. JAWRA Journal of the American Water Resources Association, 41(3), 621-633.

Wilcox, Stephen. National Solar Radiation Database 1991-2005 Update: User's Manual. No. NREL/TP-581-41364. National Renewable Energy
Laboratory (NREL), Golden, CO., 2007. LaMotte Company, Low Cost Water Monitoring Kit Manual. Alexandria, Earth Force GREEN. LaMotte Company,
14.

Environmental Protection Agency, Mississippi Department of Environmental Quality. (2012). Implementing agricultural best management practices
reduces fecal coliform bacteria in Magees Creek. Retrieved from website: http://water.epa.gov/polwaste/nps/success319/ms_magees.cfm

Mississippi Department of Environmental Quality, Office of Pollution Control, Standards, Modeling, and TMDL Branch. (2008). Fecal coliform tmdl for
dowd creek (608121801). Retrieved from South Independent Streams Basin website:
http://www.deq.state.ms.us/mdeq.nsf/0/8e1888a8083c3ach8625753c006a2ddb/SFILE/Dowd Creek FINAL Fecal Coliform TMDL.pdf

Mississippi Department of Environmental Quality, Office of Pollution Control, Water Quality Assessment Branch. (1999). Total maximum daily load
of biochemical oxygen demand in Tallahala Creek near Laurel, Mississippi. Retrieved from Mississippi Department of Environmental Quality website:
http://www.phwd.net/IMAGES/PDF/TMDLS/301/TMDLTallahalaBioChem.pdf

United States Geological Survey. (2006) The field manual of the Techniques of Water-Resources Investigations. Version 2.1. United States Geological
Survey.

O’Galdez, T. J.M,, Igbokwe, P. E. (1995). The effect of plant density on hot pepper growth, yield, and soil loss predication. National Agricultural
Library, 95-1.

Ritter, M. (2006). The water balance. Retrieved from http://www4.uwsp.edu/geo/faculty/ritter/geog101/textbook/hydrosphere/water balance 1.html

National Oceanic and Atmosphere Association, National Weather Service. Hydrographs. Retrieved from
http://www.nws.noaa.gov/om/hod/SHManual/SHMan017 hydrograph.htm



http://www.deq.state.ms.us/mdeq.nsf/0/8e1888a8083c3acb8625753c006a2ddb/$FILE/Dowd_Creek_FINAL_Fecal_Coliform_TMDL.pdf
http://www.phwd.net/IMAGES/PDF/TMDLS/301/TMDLTallahalaBioChem.pdf
http://www4.uwsp.edu/geo/faculty/ritter/geog101/textbook/hydrosphere/water_balance_1.html
http://www.nws.noaa.gov/om/hod/SHManual/SHMan017_hydrograph.htm

Acknowledgements

- |

MRRC Staff: Dr Jairo Diaz, Ms. Germania Salazar, Ms. Nancy Morehead






	Alcorn State University �Water Resources Characterization
	Mentor Profile: Dr. Jairo Diaz
	Outline
	Equipment cataloguing
	Outreach
	Additional Activities
	Research outline
	ASU Land and Water Resources
	Stormwater Management
	Mississippi Water Quality Standards�MS Department of Environmental Quality
	Field work
	Slide Number 12
	Equipment Used in Field Work
	Field Work
	Field Work Continued
	Research
	Slide Number 17
	Equations Used
	Research
	Data Collection and Analysis
	Data Analysis: Potential Evapotranspiration
	Data Analysis: Water balance
	Slide Number 23
	Modeling: Runoff Hydrograph
	Slide Number 25
	Slide Number 26
	Research
	Slide Number 28
	Dissolved Oxygen
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Presence of Coliform
	Research Conclusions
	Accomplishments
	Citations
	Acknowledgements 
	Slide Number 38

