




















Advantages Disadvantages

Paired

Up/Down

«Controls for hydrological
variation

«Can attribute water quality As
to BMPs

*Fairly EZ 2 Do

«Isolate critical areas

«Can attribute water quality As
to BMPs if do pre/post

*EZ 2 Do
*May account for lag time

«Difficult to find pairs
«Difficult to control land
use/treatment in control
*Takes 5+ years

*Takes 5+ years if pre/post
*Upstream impacts can
overwhelm

«Climate variability somewhat
problematic if not pre/post

*Long term

*Data gaps problematic
*Must avoid major LU As
*Methods cannot A

«Must track precipitation, land
usef/treatment, flow over long
term to relate water quality As
to BMPs

Highest













Most P in natural waters is a form of phosphate (orthophosphate, polyphosphate, pyrophosphate,
etc.)

SRP = Soluble Reactive P. Directly taken up by plants; respond to colorimetric tests without

preliminary hydrolysis or oxidative digestion.
Acid-hydrolyzable P - Falls between ortho-PO, & organic P.
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TSS or SSC?

= SSC better for loads
> TSS may underestimate suspended sediment by 25-34%
> Problem is sub-sampling not laboratory analysis
> USGS policy

= TSS-SSC correlation improbable
= TSS good for other purposes

> Use appropriately
> Document clearly

Gray, J.R., et al. 2000.
http://water.usgs.gov/osw/pubs/WRIR00-4191.pdf
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USGS policy (Office of Water Quality Technical Memorandum No. 2001.03,
11/27/2000):

1. The use of Total Suspended Solids data (TSS, parameter code 00530) resulting
from the analysis of water samples to determine the concentration of suspended
material in water samples collected from open channel flow and calculations of
fluxes based on these data is not appropriate. Collection of samples to determine
TSS requires concurrent collection of samples for suspended sediment
concentration (SSC) analysis. Concurrent SSC analysis can only be discontinued
after it is conclusively documented in a published

report that the TSS data, on a site-by-site basis, can adequately represent SSC
data over the whole range of flows that can be expected.

It is recommended that SSC be used for load estimation instead of TSS unless it
can be shown that the sand portion of suspended sediment is less than 25 percent
of the mass and will remain less than 25 percent of the mass throughout the study.
It would make sense to collect samples for both SSC and TSS during the
assessment and planning stages of a project to test this relationship and develop a
better understanding of sediment issues in the watershed. The wet-sieving filtration
method (Method C) for SSC is recommended to provide sand-size and silt/clay-size
particle concentrations at the beginning of a project.

TSS can be used for all purposes other than sediment load estimation, but it is

important to be clear about what is and isn’t measured using the TSS method.

Agitation of the whole sample should be performed rigorously and consistently over

the course of a study to maximize the potential for capturing an aliquot

representative of the whole sample. Sampling in triplicate, etc. may prove useful in

estimating variability of TSS measurements. 14






Grab

Composite — Time
Weighted

Composite — Flow
Weighted

Integrated Grab
Sample

(over depth and/or
width)

Continuous

*Equipment cost savings
*Simple

*Simple to program

Lab and field cost savings (vs.
not compositing same number of
samples)

*Good for load estimation

sLab and field cost savings (vs.
not compositing same number of
samples)

*More representative than simple
grab

*Equipment cost savings

*Simple

*Lab and field cost savings
«Can track threshold exceedence

*Not good for load
*More labor per sample

*Expensive equipment

*Fixed time intervals inappropriate for load
estimation

*Equipment maintenance/failure

*Expensive equipment
*Must know stage-discharge relationship
*Equipment maintenance/failure

*Not good for load
*Much more labor per sample

*Possible probe failure/fouling
*Too much data
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MDC =1,

MSE,, MSE

post

post
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Time required
for practice(s)

to produce
desired effect

Time required
for effect to be
delivered to
water resource

Time required

for water body

to respond to
effect
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“SEP  Stressor Identification

Guidance Document
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load

fime ——————==

Load = _[ﬂux(t)dt
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Load = k| c(t)q(t)dt

Load = kzn, ¢,q,Dt
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Load = iciqi’[i
i=1
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Lake Pittsfield Shoreline

Changes between 1962 and 1994
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1992 '1993 11994 1995 1996 1997 1998 1999 2000 2001’ 2002 2003 2004

——- WASCOBs installed

—— Construction of 12 rock riffles (Newbury Weirs)
—e— Station D annual sediment yield (tons/acre)
—— Station C annual sediment yield (tons/acre)
—=— Station D yield/discharge (tons/ac-ft)

—o— Station C yield/discharge (tons/ac-ft)
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Reintroduced Wet
Meadow Channel
1997

McCoy Creek
Channelized
1968

Diversion
1997

[ J Temperature Monitoring Site

> Direction of stream flow

'4— Y mile —»l

Reconstructed Wet
Meadow Channel 2002

New Bridge
Mcintyre Road —» and Culvert

2001

MCCL1&2

Meadow
Creek
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control before after
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SITE
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19921993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

—=—=- WASCOBs installed

—— A series of 12 rock riffles(Newbury weirs)

—*— Station D discharge (ac-ft)

—— Station C discharge (ac-ft)

—e— Station D average sediment concentration (mg/100 ml)
—— Station C average sediment concentration (mg/100 ml)
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COMNCENTRATION,
mgil

COMNCENTRATICON,
mgL

DISSOLVED SOLIDS
JAMES RIVER NEAR SCOTLAND, SD
SLOPE =13.8mglL / YR, p=0.47

1982 1986 1990
YEAR

FLOW-ADJUSTED DISSOLVED SOLIDS
JAMES RIVER NEAR SCOTLAND, SD

SLOPE = 29 mg/L/ YR, p=0.0001

1978 1982 1986 1990
YEAR
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Paired Watersheds

Calibration Period

R T

Monitoring Stations

Treatment Period

M

Monitoring Stations
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Expectation

Address P in runoff

Manage barnyards to
reduce P loads

Manage dairy manure to
restore water quality

Improve recreation
management to control
indicator bacteria

Intercept cropland erosion
to reduce SS load to
reservoir
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Basic Volunteers Only Experts Only Volunteers and
Monitoring Experts
Design
Bugs, Habitat, E. $200-400 $1,200-$3,000 $500-$1,200
coli, Fish

Grab chemical $300-$450 $2,000-$5,000 $700-$2,000

Automated n/a $6,000-$10,000 $3,000-$7,000
chemical,

discharge,

precipitation

Automated sampling costs can reach $20,000 per site/year depending upon
equipment needs, sampling variables, and sampling frequency.
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