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EXECUTIVE SUMMARY

BACKGROUND

Since 1999, the Talbot County Creekwatchers have monitored the tributaries of Talbot County for water
guality. We are a volunteer orgaization of more than 60 memberswho collect water samples a60

separate, distinct locationsmonthly from April through October. Each year, the members contribute in
excess of 1,000 man hoursTalbot County Creekwatchers ar¢rained to take accurate andeliable samples
andrecord data, and our state-of-the-art instrumentation is calibrated and tested before every use. Wet
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for Environmental Scienceat Horn Point, near CambridgeMD

Sampleand data locations range from the headwaters to the mouths of the several tributarieglthough
most monitoring sites are reached by boat, somare accessedrom piers.

KEY FINDINGS-OR 2008
o Water Clarity: Better than 2007, but continues to fall short of the healthy standad of 36 inches.
As shown with the chart on the cover page, watarlarity z the most obviousand easily monitored
indicator of overall water quality z showsoverall decline. WhenTalbot Creeskwatchers started taking
data in 1999, over 70percent of all measurements methe standard of greater than 3 feéclarity.
This year,14 percent of measurements met that standard

e Nitrogen Pollution: Decreasingbut remains greater than 4times the standard.
Talbot CreekwatchersStandard for Total Nitrogen <0.200 mgL

2008 0.815mg/L
2007 0.916 mg/L
2006 0.913 mglL
2005 0.870 mgL

Nitr ogenlevels in the Choptank Riververe extraordinarily high again this year,averaging2.643
mg/L in April and 2.235mg/L in May. By October thenitrogen level in the Choptank River was
within the average range for all the Talbot tributariesA major part of the Choptank problem occurs
each year in the spring months.

e Phosphorus Pollution Improved from 2006 and 2007 but continues to be unsatisfactory at almost
double the Talbot Creekwatchersstandard.
Talbot CreekwatchersStandard for Total Phosphorus < 0.0500 md/

2008 0.089 mg/L
2007 0.109 mg/L
2006 0.131 mg/L
2005 0.084 mg/L



Oxygen Levels Substantialperiods ofinadequateoxygenwere again common in most tributaries.
Talbot Creekwatchersstandard is >5.0 mg/L. Of the610 individual measurements made over the 8
tributaries, only 71 percent achieved the minimum level of oxygen needed to support fin fish.

e Water Quality: Poorer in theupper reaches of Talbot Countyaterways.
As we have observed every year since the program started, water quality measurements taken near
the headwaters of Talbot County tributaries are worse thathose collected at or near tkeir mouths.
The notable exception iaxygenin the Miles River, which decreased by 11 percenasthe river flows
to the mouth.

e Submerged Agquatic VegetatiofiSAV) Noticeable improvement at select northern sites.
Wye River, Broad Creekand Harris Cred reported numerous observations of sparse growth.
Submerged aquatic vegetation is vital to the health of the Bay as it provides habitat for juvenile fish
and crabs, redueserosion along shorelines, is a source of nutrition for many aquatic creaturgsnd
generates oxygen. Since this vegetation is sensitivegollution and sediments its presence is often
considered the sinde best indication of overall water quality.

e Chlorophyll a The average kvelin all tributarie swas similar to what has been seem recentyeatrs.
Chlorophyll ais usually agood indicator of excessive algaeThis yearolunteers recordedperiods of
excessively highevelsat several locations The Wye River, again this year had the highest levels of
chlorophylla. Island Creek LaTrappe Creekand Miles River also had high readingsAll of these
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e pH Measurements A marked negative change occurred across all tributaries
pH levels are directly related to the healttof fish and aquatic plant populations.The most common
cause ofhigh pH readings is the decomposition of algadn Island Creek and LaTrapp&reekmany of
the measurements were above the maximum of 8.5 ibuly andAugust.From 2007 to 2008 the
average diopped from 94 percentto 87 percent healthy.

RESULTS AND FINDINGS

DISCUSSION OF PARAMETERS

Analysis conducted for this report was performed on data collected between April and October, 20
Previously collected data byTalbot Creekwatches from 1999 through 2007 was used to provide perspective
over time. The tableshave threecolors: red, grey, and green to indicate readingdelow standard, acceptable,
or above standard Eachwater quality parameter measured and its corresponding scientifically acceped
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Clarity
Water clarity is determined by measuringturbidity . Turbidity is the ability of light to pass through water.

Poor water clarity indicates that water is not clear enough for light to penetrateleeply enoughto support
the growth of underwater grass populations. The healthy range for water clarity is greater than 3 feet
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collecting data in 1999. At that time, over 70 percent of all measurementsindicated healthy turbidity levels;
nine years later, in 20@, onlyl4 percent of all measurements were in the healthy range. During this period,
the overall average water clarity depth dropped from a healthy 3.7#et in 1999 to an unhealthy 2.4 feet in
2008. This average depth was improved by unusually high readings in Aprif.5feet in the Tred AvonRiver
and Island Creek, and 6.%eet in Harris Creek.
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This year realized an overall improvement. The chaftelow demonstrates a steady pattern over the past
four years. The tributaries are hoveringoetween two andthree feet The exception is the Choptank which
traditionally runs 15 inches less.
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Total Nitrogen
Excess nitrogen promotes aggressive algae growtvhich in turn clouds water systems, reduces water clarity
and inhibits the growth of underwater grasses. When algae didecomposition consumes oxygen and
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Talbot Creekwatchers have been measuring total nitrogeigdissolved organic nitrogen + dissolved inorganic
nitrogen + particulate nitrogen) since 2004. According to researchers, including scientists at the University
of Maryland, total nitrogen should be less than 0.ehg/L in a healthy systemAll tributaries exceed the
standard. However, some improvementwas shown in 2008across all tributaries.

Thenitrogen level for all tributaries except the Choptank River average8.76 mg/L. The Choptank ist the
same level aslte other tributaries in October but exceeds it by
three to four times in April and May. Thiss a continuing trend

Average Nitrogen Concentrations ( mg/L) S T R g —

2004 2005 2006 2007 2008

Broad 0.59 0.62 058 064 061

Harris 0.78 072 067 069 066

Tred Avon 0.84 073 080 077  0.69

LaTrappe/lsland 0.76 0.73 0.89 0.90 0.72

Choptank 1.29 1.88 2.05 1.65 1.48

VIES 0.77 092 082 093 0.80

Wye 0.98 0.83 0.82 0.86 0.78 Choptank 2008 by month
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Total Phosphorus

Talbot Creekwatchershave measuredtotal phosphorus (dissolved organic phosphorus + dissolved inorganic
phosphorus + particulate phosphorus) since 2004. According to researchers, including scientists at the
University of Maryland, total phosplorus should be less than 0.05 md/in a healthy systemWhile well

above the healthy level, there is no discernable pattern of increasing phosphorus.

As with nitrogen, elevatedphosphorus levels can have dramatic effects on life in Bay tributaries. Urdik
nitrogen, which tends to be in dissolvd form, phosphorus is often bound to sediment particles, causing
nutrient enrichment and impacting water quality when high levels of sediment enter waterways.
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Phosphorus Concentrations

2004
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= Broad Creek

= Harris Creek
~—=Tred Avon River
——Trappe /Island
= Upper Choptank
——Miles River

Wye River

2004 2005 2006 2007 2008
0.150 0.057 0.165 0.078 0.070
0.200 0.062 0.111 0.062 0.060
0.110 0.071 0.095 0.124 0.111
0.100 0.076 0.168 0.134 0.077
0260 0.120 0.115 0.102 0.110
0070 0.126 0.101 0.164 0.088
0.118 0.102 0.189 0.117 0.089




Dissolved Oxygen

Dissolved oxygen is essential to all aquatic lif&xcessive algae productionhowever, can strip water of
adequate oxygen levelsalgae die off and sink to theiver bottom, the bacterial decomposition process

consumes large amounts of dissolved oxygen, often resulting in anoxic conditionSeasonal changes in

water salinity and temperature also influence dissolved oxygen levels.

Readings greater than 5 mdL indicate that sufficient levels of oxygen are present toupport aquatic life.
Talbot County Creekwatchers measures dissolved oxygen concentrations at a deptioo¢ foot below the
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below 5 mg/L indicates water quality problems and may be dangerous to fish and other aquatic organisms.

As shown below, there has been a general decline in the oxygen content of tributary waters. The marked
decline in 2007 has continued through 2008. For many years we had six outsaven tributaries in the 90h
percentile. They all have dropped to 80 or below. Another measure is the averag#éich has declined from

91.7 percent in 2006 to 70.5percentin 2008.
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Percentage of

Dissolved Oxygen Measurements >5Smg/L

2003
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2008

= Broad Creek
= Harris Creek
Tred Avon
=—Trappe/lsland
== Choptank
Miles River

Wye River

Oxvaoen Levels above Saturation

2003
99.3%

94.6%
96.8%
96.5%
76.2%
91.1%

94.6%

2004
99.3%

95.7%
92.6%
92.6%
75.7%
95.7%

96.8%

2005
90.8%

97.6%
93.5%
97.5%
83.1%
91.1%

97.3%

2006
99.4%

98.0%
89.6%
95.3%
68.1%
96.2%

95.1%

2007
83.3%

80.5%
92.0%
97.1%
82.4%
73.2%

89.3%

Under certain conditions, photosynthesis conducted by the algae population results in higher than normal
levels of dissolved oxygensincealgae respimation createsoxygen beyond the point of saturation in surfae
waters. Excess dissolved oxygdevels,beyond the saturation point may indicate excessive algae

production (perhaps an algae bloomat locations where those samples were collected.

2008
75%

80%
68%
73%
50%
79%

69%



Chlorophyll a
Chlorophyll, the naturally occurring pigment found inleaves and plants, is essential to the production of

carbohydrates by photosynthesishlorophyll& OAAZAO0O O1 A OPAAELAEA OUPA 1 £
with algae and other organisms and, in watebodies, canindicate the level of algae that ipresent. Very high
levels are indicative of excessive algae.

Chlorophyll eevels (ug/L)

Tributary 2004 2005 2006 2007 2008
Broad Creek 9.0 13.9 12.8 12.2 6.8

Harris Creek 8.7 11.7 14.7 12.9 12.9
Tred Avon 48.7 18.1 29.7 21.8 18.1
LaTrappe/lsland 17.6 25.8 27.7 31.0 255
Choptank 14.9 114 9.7 10.0 13.8
Miles River 9.3 17.8 24.2 22.2 26.3
Wye River 57.5 345 39.1 394 274

Acidity (pH)

pH levels are directly relatel to the health of fish and aquatic plant populations, and in a healthy system,
should be between 6.5 and 8.5 neutral system is at 7.Gand the number decreases as the solution becomes
acidic. The most common cause dfigh pH readings is the decompositin of algae Since pH is a logarithmic
scale, a change of a single unit is actually a-1dld increase in concentration othydrogenions. Both Island
Creek and LaTrappe Creek had higher than healthy pH measuremeB607. They were joined by the Wye
River in 2008 coming in under 80percent healthy.

pH within Standard

100%
2004 2005 2006 2007 2008
——Broad 100.0% 93.9% 96.8% 94%  88.8%
o 0% ——Harris 93.5% 100.0% 100.0% 100%  91.8%
fg” ——Tred Avon 100.0% 91.9% 92.0% 100% 85.7%
§ ——LaTrappeflsland  95.896  93.2% 100.0% 81%  79.7%
“ 0% —_ —— Choptank 95.50% 98.7% 98.6% 100% 95.2%
~——Miles 100.0% 97.9% 94.0% 96%  87.4%
Wye 100.0% 93.3% 91.1% 90%  79.8%

70%

2004 2005 2006 2007 2008




Underwater or Submerged Grasses
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Note: 305 observations on all tributaries
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made in 4 to 8 feet of water, we would expechat grasses could be present.

Upstream vs. Downstream
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The abundant presence of underwater grass is a

good indicator of a healthy tributary. Talbot
Creekwatchers observe the presence or absence of
grasses by looking into the water at sample

locations andcollecting grasses from the bottom.

In every previous report, as in this oneTalbot Creekwatchers determined that water quality at the
headwaters was poorer than at the mouths of the tributary. This is due to the apparent poguality of land-

basedrunoff in the watershed.

The impact of runoff is most apparent in the clarity observations, tiogen levels and phosphorus levels
This analysis was done by selecting one more sites at the head or upstream and a similar number of sites
at the downstream (ear where theriver enters the bay)location. Samples were collected once a month

2008 Upstream versus Downstream Averages

Oxygen Clarity Nitrogen Phos. Chl a
> 55%2:31“); is >3.0 ft is healthy <0.2 mg/L <0.05 mg/L <15 pg/L
average | healthy | average | healthy
Broad Creek
Upstream (sites#4, 15) 7.04 81.3% 29 27.1% 0.570 0.070 6.20
Downstream (site13) 7.26 85.7% 3.6 57.1% 0.606 0.050 0.00
Harris Creek ’
Upstream (sites 1&14) 6.6 100% 2.0 7.1% 0.668 0.068 10.15
Downstream (sites9&11) 8.3 100% 3.3 100% 0.635 0.040 29.74
Island Creek ‘
Upstream (site 1) 7.3 89% 21 11% 0.931 0.122 0.06
Downstream (site 4a) 8.0 100% 3.3 25% 0.680 0.054 0.00




LaTrappe Creek

Upstream (site 6) 6.6 73% 2.0 9% 0.900 0.100 28.46
Downstream (site 8) 7.9 100% 25 10.0% 0.666 0.05 0.00
Miles River
Upstream (sites 1&2) 8.0 92% 15 0% 0.908 0.127
Downstream (sites10, 12) 7.0 24% 2.7 15% 0.639 0.073 24.90
Tred Avon River
Upstream (sites 1&2) 7.0 89% 1.7 0% 0.78 0.119 25.39
Downstream (sites 1214) 7.9 91% 3.1 35% 0.56 0.088 11.19
Wye River
Upstream (sites 1&2) 7.6 75% 1.7 0% 0.921 0.120 37.46
Downstream (site 8) 8.0 89% 3.0 67% 0.818 0.073
Upper Choptank
Upstream (site 4) 5.7 78% 1.4 0% 1.531 0.112
Downstream (site 10) 7.0 86% 1.6 0% 0.832 0.102

This second upstream/downstream chart uses the data from the first chart to show the percentage change
between the two locations. Example:As indicated on the preceding tableBroad Creekhad anincreased
clarity level from 2.9 feet upstreamto 3.6 feet at the downstream location. This is a 25percentincreaseand
is shown in the following chart

Upstream to Downstream
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RIVER GRAIES

GRADING SYSTEM

Most of the parameters? water clarity, dissolved oxygen, total nitrogen, total phosphoruspHand
chlorophylla? are soelemental to good water quality that Talbot Creekwatchers consideranything below
a 90percent healthy level to be unsatisfactory. These are the parameters that residents of Talbot County
control, with our action or inaction within the watershed.

River Summ ary Grading
Sysytem
Range of Data
% Inside Healthy Grade
Range
95-100% Excellent

90.0- 94.9% Acceptable
Less than 90% Unsatisfactory

GRADESBY RIVER

Broad Creek
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natural flow. It typically has better water quality than other Talbot County rivers and creeks. However, in

2007, the water quality did not achieve minimal acceptability. Last year Broad Creek had adequate lewdls
oxygen. This year, only 83.Bercentof the measurements indicate there was enoughissolved oxygen for

fin fish. The water clarity dropped slightly this year, although in April we recorded excellent clarityat over

four feet.

Broad Creek 2008 Grade
Parameter Criteria Healthy | Unsatisfactory
Water Clarity <3 feet 23% Unsatisfactory
Total Nitrogen <0.2mg/L 2% Unsatisfactory

Total Phosphorus | <.05mg/L 33% Unsatisfactory

Dissolved Oxygen| >5mg/L 75% Unsatisfactory

Oxygen Saturation| <111% 69% Unsatisfactory

Acidity (pH) 6.51t0 8.5 89% Unsatisfactory
Chlorophyll a <15ug/L 100% Excellent

11



Harris Creek

This tributary is longer and narrower than neighboring Broad Creek and has a relatively small watershed
with little natural flow. In 2007, like Broad Creek, this tributary was graded as Fair/Poor. Conditions
deteriorated from last year with significant reductions in oxygen solubility chlorophyll ameasurements, and
nitrogen concentrations. On the positive side, clarity readings in April werthe best of all the tributaries.
The average for the yeawas second only to Broad CreekThe phosphoruscontent maintained its previous
level (.062) and continues to be the lowest of all tributaries.

Harris Creek 2008 Grade

Parameter Criteria Health y Unsatisfactory
Water Clarity <3 feet 23% Unsatisfactory
Total Nitrogen <0.2mg/L 0% Unsatisfactory
Total Phosphorus | <.05mg/L 32% Unsatisfactory
Dissolved Oxygen| >5mg/L 80% Unsatisfactory
Oxygen Saturation] <111% 78% Unsatisfactory
Acidity (pH) 6.5108.5 92% Acceptable
Chlorophyll a <15pg/L 57% Unsatisfactory

La Trappe Creek/Island Creek

These creeks are adjacent and similar in natureBoth are long with a narrow mouthand havea small
relatively undeveloped watershed. Periods of high oxygen lfave saturation), highchlorophyll a readings,
and poor water clarity are indicative of excessive alga€hlorophyll readings are approaching double the
standard, which is of some concernAll other evaluation factors fall midway in comparison to the other
Talbot waterways

La Trappe/lsland Creek 2008 Grade

Parameter Criteria Healthy | Unsatisfactory
Water Clarity <3 feet 10% Unsatisfactory
Total Nitrogen <0.2mg/L 0% Unsatisfactory
Total Phosphorus | <.05mg/L 19% Unsatisfactory
Dissolved Oxygen | >5mg/L 73% Unsatisfactory
Oxygen Saturation| <111% 68% Unsatisfactory
Acidity (pH) 6.51t0 8.5 80% Unsatisfactory
Chlorophyll a <15ug/L 29%
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