
Workshop on Sample Collwtion, Cfiemirtal Analysis, and Flow 

July 17,2004,9 Am - 1230 PM, Bethel Grove C o ~ ~ ~ i ~  Center 

II Goal 
The goal of the workshop is to introduce concepts and techniques for collecting water 
samples, analyzing them- for chemical and m i c r o ~ ~ Q l o ~ ~ a ~  parameters, and calculating 
loads (amounts) of problem parameters such as phosphorus and sediment that are being 
delivered by Six Mile Creek to the southern end of Cayuga Lake. 

Overview 

The workshop is divided into an indoor and an outdoor segment. 

Indoor segment, 9100 - 10:3Q AN6 
A. Principles of collecting and ~ ~ ~ i n g  water samples for ~ e ~ ~ e ~  tests to determine 
concentrations of chemical, physical and ~ c r Q ~ i ~ i o g i ~ ~ ~  parameters 
€3. Overview of certified water quality tests and what they tell about the ~ ~ ~ o g e o ~ o ~  of 
the stream, its fitness as a habitat for aquatic u~~~~~~~~~ and s o ~ c e s  of palltition 
C. Portable test kits and meters for measufing chemical "vital sips" and documenting 
data quality assurance and c o ~ ~ ~ ~  (QA/Qe> 
D. Principles of measuring flow and calculating poliutant loadings to the stream 

Outdoor segment, 10:30 AM - 12:30 PM 
A. Hands-on demonstration of how to collect and preserve water samples 
B. Hands-on ~ ~ ~ o ~ ~ ~ a ~ ~ o ~  of how to memure chemical "vital signs:" Temperature; pW, 
dissolved oxygen, turbidity, a ~ ~ a ~ ~ ~ ~  and c ~ n d ~ ~ ~ ~ ~ ~  
C. Demonstration of how to measure flow, ~~~~~~~ elevation and s ~ ~ ~ d ~ ~  sediment 

A. Principles of collecth and preserving water samples for certified analyses 

Collecting water samples that are representative of the stram and preserving them so that 
they are not degraded prior to testing are the two most important considerations in a 
sampling plan. 
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Sample representativeness: For most purposes, the water in a stream can be assumed to 
be completely mixed and uniform with respect to the chemicals, sediment and bacteria 
that are in it. This assumption holds best for the water in the middle of the stream. Near 
the banks, on the surface and at the b , where ~ i x i ~ ~  is less corn 
assumption of uniformity can break Water collected at the edge of the stream can 
have different c o n c e n ~ a ~ ~ o ~ s  of water quality indicators than water in the middle ofthe 
stream. To maximize the representativeness of a sample, wade to the 
and grab a sample at a depth about halfway between the swface and 
upstream to avoid getiing sediment you've stirred up. If the cunent is too strong, sampie 
by loviering a bucket from a bridge. If there is no bridge near the sampling site, sample 
from the bank, reaching as far out into the stream as you can and remain safe. 
Sample preservation: Con~itions for preserving the sample during transport to the 
certiged laboratory are referred to collectively as the ~ ' h ~ ~ ~ ~  time." The single most 
~ ~ ~ ~ o ~ a n t  condition is to keep the sample ice-cold but ~ o t  f%ozen. Cold ~ ~ ~ ~ r a t ~ ~ r ~ s  slow 
down the bacterial and chemical reactions that degrade the sample. For some water 
quality tests, acid is added to the sample to lower the pH to less than 2, in order to further 
i h b i t  bacterial and chemical reactions. Examples o ~ ~ o ~ ~ n g  times for unacidified 
samples are: 48 hours for soluble reactive ~ ~ o s p ~ ~ ~ ~ ,  seven days for total suspended 
solids, and 14 days fur alkalinity. Examples for acidifjed s a ~ ~ ~ e s  are: 28 days for nitrate 
plus nitrite and six months for total. hardness. 
Sampling frequency: In a typical monitoring program, water samples are collected ei&t 
times per year or twice 'per season. Ideally, seasonal samples are collected once under 
base flow C ~ ~ ~ ~ ~ ~ ~ ~ S  and O R C ~  under high flow conditiens, ~ o ~ ~ o ~ n g  a rainfall or 
snowmelt. A ~ p r o x ~ ~ a t e ~ ~  90% ofthe annual ~ ~ l u ~ t  load is transported during the few 
days of the year when moff is ~ l e ~ ~ ~ l  and flow is hi@. In order to estimate ~ o ~ ~ ~ t ~ t  
loadings as well as identify potential sources of pollution, it is important to sample under 
hi@ flow conditions, 

43. ~ ~ e r ~ i e w  of certified water aualitv tests 

For monitoring purposes, water quality parameters  an be ~ ~ o ~ t i ~ e d  roughly as follows: 
I. Chemical "vital signs:" Temperature, pH, dissolved oxygen, dkalinity, turbidity, and 

eters indicate whether a w ~ t e r ~ ~ ~  offers a good h a ~ ~ t a t  for 
ie-cet fed algae to benthic ~ a c r ~ ~ ~ v ~ ~ ~ ~ ~ a ~ g s  and fish (see 

attachment €3-1). 
2. Conimon pollutants: The ~ o ~ ~ ~ t a n ~ s  that aRect the most wate o&es in the united 
States are phosphorus and nitrogen nutrients, sediment, and fecal bacteria. Note that these 
things are always present and are not co~s~dered ~ ~ l ~ t a n t s  unless their concentrations are 
too high. Excessive phosphorus or nitrogen nutrients can lead to algal blooms and other 
unwanted plant ~ o ~ h  that s ~ e s ~ ~ s  native e~osys~e in~  and may lower ~ ~ s s o ~ v e d  oxygen 
concentrations. Sediment can cover the stream bottom, p ~ e ~ ~ n t ~ ~ g  fish from s p ~ ~ ~ g  
and suffocating aquatic insects that form a vital part ofthe food web. Excessive fecal 
bacteria make stream water unsafe to swim in or to drink ~~~~~~ extensive ~ i s i ~ ~ e c t ~ o ~ .  
(See attachment B-2) P-' 
3, Toxic chemicaIs: These include metals such as lead and arsenic as well as organic 
chemicals such aspesticides and petroleum products. Toxic ~ ~ ~ ~ i ~ a f s  typically come 
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(A brief overview--for more complete and up to date info, obtain a copy from NYS DEC) 

New York State Ever Classifications 

Class A Drinhng, cooking, contact recreation ( s ~ v ~ ~ ~ n ~ ~ ,  fishing, fish propagation and survival 
(aquatic life} 
AA-Special: No discharge into water, no wastes or solids attributable to sewage, industrial, or 
wastes. 
All other Class A: Can be treated to meet drinking water standards. 
Primary and secondary contact recreation, fishing, fish propagation and survival (aquatic 
life). 
Fishing, fish propagation and survival (aquatic life). Can be suitable for contact recreation, 
but may be limited. 
Fishing. Cannot support fish propagation due to natural conditions such as streambed and 
flow. Suitable for fish survival. Contact recreation may be limited. 

Class B 

Class C 

Class D 

New York State Water Quality Criteria for Surface Freshwater 

on-trout. never < 

Total 
phosphorus (F) 
(multiply by 3 
for urtho- 

f NO( less than 3.0 m g k  
1 No standard 

I 1 Trout, 5 7 0 0 ~  (2 1. I T) 
Non-trout, <:80°F(26.7"C) 
> 0.05 mglL impact likely 
> 0.1 mgL impact certain 

(especially if slow moving area or 

"None that will result In growths ofalgae, 
weeds, and slime that will impair uses'* 

No numerical standard 

OKtidsoii Basin River Waf ch Guidarzce Docrameizf 29 DESIGNING YOUR RIVER STUDY 



. ,,.- , I  

r 
)' i,q 

.^___...__"__A& ,.-- 





. .. 



: The N-udsan Bas 



Chemical Data Reparting Sheet 

Calibration* 

School/Group River/Stream 

S m p k  Resuh (write in site & date, or sample #, in spaces below, for up to 5 samples) Standard Split' 

Name of person(s) analyzing samples Date analyzed 

* Calibrate with blank & standard at start of testing. If 10 or more analyses per indicator per day (including duplicates), calibrate with standard at end of testing. 
For QAQC Level A, analyze at least 1 duplicate per indicator per day. For QAQC Levels B & C, analyze at least 1 duplicate per 20% of samples per day. 
For Tier 3 Nitrate-N and Orthophosphate, indicate under calibration that standard curve was used. Attach curve results. 
For QAQC Level C, split one sample for every 20 samples analyzed or one in every 30 day period; send to ELAP lab. 

Name, phone-& email of person completing this sheet Date completed 
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