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" BIG PEA PORRIDGE POND
MADISON

VOLUNTEER LAKE ASSESSMENT PROGRAM

STATIONID STATION NAME
PEAEMADB BIG ROCK INLET
PEABMADD DEEP SPOT
PEABMADM MUDDY BEACH INLET
PEABMADC QUTLET

PEAEBMADCD3 #3 BIG LOOP DRIVE

PEAEMADCDS | #5 EIDELWEISS CAUSEWAY

.

f._\\ PEABMADC1Z | #12 PORRIDGE SHORE DRI

SR PN T 2 e
A8 l‘\* :‘ & PEABMADC12 EEABMATD . : PEABMADCIT | #7 EIDELWEISS DRIVE
Y 3 S FEAEMADCDE | #% EIDELWEISS DRIVE

“ PEABMADSB

PEAEMADCDE #& BRENMER DRIVE
{ ; . PEABMADC14A #14A BICKFORD RD
s PEABMADC1119
¥ PEAEMADCID #10 ARLEERE
’ . .
. o 1
\ I A * PEABMADC11 FEAEMADCDY 20 LIZUM PLACE

pEABA n N PEABMADCTA #14 MODOCK HILL RD
o d . \ PEABMADCT 1 ALLARD HILL ROAD
. PEABMADCOQ PEABMADCI1A F11AALLARD
. \ - ' PEABMDCDBA -‘ o PEABMADCOTE #7H LOT 99ED
PEABMADCO7E g PEABMADCOT i i BN o= ABMADC 14 PEABMADCIS |  #13 TASKER HILLRD

. ’ -
“/ PEABMADCO8

PEABMADSB SHORE BEACH

PEAEMADT THUEIS BEACH

PEAEMADCDTA #TA EIDELWEISS DRIVE

PEABMADC14C #14C MODOCK HILL RD

PEABMADCEZ LOT 83 EIDELWEISS DR

PEAEMADCDEA #3A BRENMNER DR

PEABMADCII1S #1939 ALLARD HILL RD




PEAMMADD

MIDDLE PEA PORRIDGE POND

MADISON

VOLUNTEER LAKE ASSESSMENT PROGRAM

STATIONID STATION NAME
FEAMMADD DESF SFOT
EEAMATI IHLET
EEAMMADID CUTLET
PEAMMADCIZ | #13 LITTLE SHOSES DR
PEAMMADCAS | #15 LITTLE SHOSS DR

FEAMBADCI1A

A

PEAMMADCOI #1 EIDELWERES DRIVE
PEAMMADCOZ #2 EIDELWERES DRIVE
PEAMMADEE BOULDER BCH
PEAMMADGE GENEVABCH
FEAEMADCIE | #15 EIDELWEISSE DRIVE

PEAMBADCOTE

#E EIDELWBESS DR

PEAMMADCDS

#4 MIDDLE SHORE PL

PEAMMADC 1M

215 MIDOLE SHORE FL

PEAMMADCT

LOT 73 EIDELWEIEE DR
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“VLAP Monitoring

Epilimnion — well-mixed surface layer m
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Samples analyzed for
variety of parameters.

Indicators of lake
health:

e Chlorophyll-a
e Transparency
» Total Phosphorus

opH

Can you swim and
recreate?

Can aquatic life thrive?




Chlorophyll-a:
Photosynthetic pigment
In plants, algae and
cyanobacteria.

e Provides general
indication of algal or
cyanobacteria
abundance.

* High Chl-a
concentrations can
Indicate algal blooms
caused by too many
nutrients.

ater Analyses




Median: 2.23 ug/I

- 2.42 ug/L

Chlorophyll-a: mean chlorophyll-a concentrations have ranged between
1.02 and 4.44 ug/L

Regional Median: 3.05 ug/L
Good Range: 0.0 - 5.0 ug/L Algal blooms: > 15.0 ug/L
Stable trend with decreasing trend line.
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“Water Analyses

Transparency:
measurement of water
clarity.

e Collected using a
Secchi Disk.

e Factors affecting
transparency:
» Water color

e Turbidity: sediments, fine
particulate matter, algae




/Pea P

Transparency: mean transparency values have ranged between 3.40
and 6.25 meters.

Median: 4.34 - 4.50 meters Regional Median: 4.00 meters
Good Range: 2.00 — 4.50 meters
Stable Trend

Average Secchi Disk values at Pea Porridge Ponds, Madison ®—Big Pea

Mid Pea
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ater Analyses

Total Phosphorus: nutrient that promotes plant and algal growth.
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| Pea

Epilimnetic Total Phosphorus: Mean epilimnetic phosphorus has
ranged from 3 ug/L to 10 ug/L.

Median: 6 - 7 ug/L Regional Median: 8 ug/L
Good Range: 1 -12 ug/L
Stable Trend
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Hypolimnetic Total Phosphorus: Mean hypolimnetic phosphorus has
ranged from 6 ug/L to 19 ug/L.

Median: 9 — 13 ug/L

Stable Trend at Big Pea. Significantly increasing (worsening) trend at

Middle Pea.

Madison (1995-2019)

Average HypolimneticTotal Phosphorus Values at Pea Porridge Ponds,
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ients : Algae

Relationships
‘3)\ /f///
* Increases in nutrients . < i
| NEE

* Increases in algae

e Decreases in lake clarity

4

e Decreases in property values!




Water Analyses

e Conductivity:
Ability of water to
conduct electrical
current.

e Salts and minerals
* Natural occurring
e Human influences

Lake Conductivity Trends

Individual Lake Trend
4  Significant Increasing Trend
B No significant trend

¥ Significant Decreasing Trend
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Epilimnetic Conductivity: Mean epilimnetic conductivity has ranged
from 47.8 uS/cm to 57.1 uS/cm.

Median: 47.9 — 56.3 uS/cm Regi
Good Range: <100 uS/cm
Improving trend: Data significantly decreasing.

onal Median: 43.5 uS/cm
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ﬁr Analyses

e pH: How acidic is the
water?

» Naturally occurring
* Human influences
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Epilimnetic pH: Mean epilimnetic pH has ranged from 6.31 to 6.91
Median: 6.55 — 6.63 Regional Median: 6.71
Good Range: 6.5-8.0

Trend significantly increasing (improving) trend at Big Pea. Stable
trend at Middle Pea.

pH

Average Epilimnetic pH Values at Pea Porridge Ponds, Madison

(1985-2019)
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Acid Neutralizing Capacity (ANC): Mean ANC has ranged from 2.36 mg/L to 6.30
mg/L

Median: 3.23 — 4.00 mg/L = moderately vulnerable

Good Range: 10.1 — 25 mg/L

Trend line indicates increase over time.

Regional Median: 4.6 mg/L

ANC (mg/L)

Average Acid Neutralizing Capacity Values at Pea Porridge Ponds,
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BIG PEA PORRIDGE POND

Legend

D Watershed Boundary

D Other VLAP Lake Watersheds

Land Cover Classes

- 11 - Open Water

D 21 - Developed, Open Space
| 22 - Developed, Low Intensity
- 23 - Developed, Medium Intensity
- 24 - Developed, High Intensity

[T 31-Barren Land

- 41 - Deciduous Forest
- 42 - Evergreen Forest
E 43 - Mixed Forest

[ 52- shrubs scrub

[ 71 - Grassianas Herbaceous
D 81 - Pasture Hay

I s - cuttivated Crops
[ 90 - woody wetiands

- 95 - Emergent Wetlands

0 0.225 0.45 6
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MIDDLE PEA PORRIDGE POND

Legend

D Watershed Boundary

] other vLAP Lake Watersheds

Land Cover Classes

I 1 - open water

D 21 - Developed, Open Space
22 - Developed, Low Intensity

[T 31 - Barren Land
- 41 - Deciduous Forest
- 42 - Evergreen Forest
D 43 - Mixed Forest
[ 52 - shrubs scrub

- 23 - Developed, Medium Intensity
B 2: - Developed, High Intensity

[ 71 - Grassianas Herbaceous

D 81 - Pasture Hay
I s - cutivated Grops
[ 90 - woody wetiands
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Volunteer Lake Assessment Program Individual Lake Reports
Wren
Env lmnmmul PEA PORRIDGE POND, MIDDLE, MADISON, NH

MORPHOMETRIC DATA TROPHIC CLASSIFICATION KNOWN EXOTIC SPECIES

Watershed Ares (Ac): | 1856 Max. Depth (m): | 134 Fluzhing Rate (yr')| 53 Year Trophic dass

Surface Ares (Ac.): 43 Mean Depth (m): | 4.7 P Retention Coef: | 045 1589 OLIGOTROPHIC

Shore Length (m): 1400 Volume [m®): 831,500 Elevation (ft): 636 2001 MESOTROPHIC
TbeerbodyllqnthMesm generated from the DRAFT 2018 305(b) report on the status of N.H. waters, and are based on data collected from 2008-

e p O r S 2017. Detailed y and report card information can be found at www. desmh.w/mmﬂdmmslmr/wwt/mqq/’nduhﬁn

Designated Use Parameter Category G
Aquatic Life Phosphorus (Total) Good Sarspling dats & better than the water usity sarderds or firmholds for this paremeter.

2018 Lake Reports T e T | 50t ey st st oy s i et e e g

neceisary 10 fuly staess the parameter.

Dizzolved oxygen satura | Encouraging Limited duta for this patemeter pradicts water Guaity standerds o threhalds are beig met; however more dets sre

‘Morphometric data. e = =R

Waterbody report —
card and impairment s

Fry, )., Xian, G, J-\,S. Deumz,.l I'lomer,(‘_ qu,L Bames,C.,Herold,N and Wickham, J., 2011 Completion of the 2006 National Land Cover Database

status.

Watershed map and
land use data.

MIDDLE PEA PORRIDGE POND
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Land Cover Category % Cover Land Cover Category % Cover Land Cover Category % Cover
Open Water 109 Barren Land 0 Grazzland/Herbaceous 0
Developed-Open Space 6.3 Deciduous Forest 1192 Pasture Hay 0
Developed-Low Intensity 0.05 Evergreen Forest 13.67 Cultivated Crops 0
Developed-Medium Intensity 0 Mixed Forest 512 Woody Wetlands 1
Developed-High Intensity 0 Shrub-Scrub 3.78 Emergent Wetlands 0.86




VOLUNTEER LAKE ASSESSMENT PROGRAM INDIVIDUAL LAKE REPORTS
BIG PEA PORRIDGE POND, MADISON
2018 DATA SUMMARY

e A
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Waterbody Report Card

The Waterbody Report Card tables are generated from the DEAFT 2002 EEE-ll:l] report on the sahe of NH. waters, and are based on dais colleched from 2 00E-
Z017. Detmiled waterbody assessment and report card information can be Tound at wvwwrdes.nh.gow onganizetion,d iisicns,soeter wmb fosqe findex. ktm

Desigrested Use

Paramter

Category

Cormiments

.!.qmti: Life

Fhosphonis ['I'I:H:Il Giz=nd

Zareplirg Zmts b bemer than e wrier qual vy rinrdsrds o chreabesids for this pee s

FH ﬁﬂ.ﬂru [Zat mcied oy meceac wiier qua ity mands e or s hrene b Yor this parsreter iy o el rcgine
c"'"I"EE"' Dissobwed Eru:mru_;'n_; Limites daes F=r thin porsmester frad or1 e qonity maraders or irsmhaids are Saing o bosteer more dros e

necerany ta oy pmas te parnmee.

Dussotved QuyEen satura 1 Encourasineg

2 ]

I

Lirmiies decs For thin porsmaesr prad o wmer qaaliey riarsher s or hrmhaids ars Esing o Rosemoer s dra e
rieziany ta fally omma ohes cammees,

ﬂ1lnrnd'rr1lna Eiemd Zarrpling 2ma b e thanithe wrer qual sy dardsrdy o chrecheide for thin pam e
Pﬁmmﬂ Eacrassion Ezcharichia oali yﬂ-‘.Em Ml pnpiling chubs st wwinr qua ity e o or thresdcka for thin parsresier,
ﬂ'lH:l'l:‘l'l"lHl yﬂTEm Ml pnpiing chubs esst wwier qua ity cEancdE o or thresscka for thin parsresier,

Orange/Red = “impaired”




~—— Nutrien

* Nutrient thresholds were developed to assess the ability of a
waterbody to support aguatic life.

e The thresholds are based on a waterbody’s trophic classification.
e Pea Porridge Ponds Best Trophic Class = OLIGOTROPHIC
e Use the best trophic classification to determine nutrient impairments.

Total Pea Chlorophyll- | Pea Porridge
Phosphorus Porridge a Median Chl-a
/L Median Epi
(ug/L) e ITa; pi (ug/L)
Oligotrophic | <8.0 6.0-70 [<33 2.20-2.40
Mesotrophic |<12.0 <5.0
Eutrophic <28 <11




Hot Topics for NH Lakes

(aka, Aquatic Invasive Species)

* Exotic Aquatic Species » Cyanobacteria (aka,
(aka, Aquatic Invasive Blue-Green Algae)
Species




NH Prohibited-

e Red font
Indicates
species
already
documented
In NH

Reference Chapter Env-Wq 1300 for administrative
and specifically Env-Wq 1303.02 for the list of prohibited exotic aquatic weeds

tic Plant List

Latin Name

Common Name

All Myriophyllum species

Milfoils or feather-foils

All Cabomba species

Fanworts

Hydrilla verticillata

Hydrilla or Anacharis

All Trapa species

Water chestnut

Potamogeton crispus

Curly-leaf pondweed

Lythrum salicaria

Purple loosestrife

Phargmites australis or P. communis

Common reed

Egeria densa

Brazilian elodea

Hydrocharis morsus-ranae

European frogbit

Butomus umbellatus Flowering rush
Najas minor European naiad
Nymphoides peltata Yellow floating heart

Crassula helmsii

Swamp stonecrop

Epilobium hirsutum

Great willow herb or hairy willow herb

Glyceria maxima

Reed sweet grass or manna grass

Hygrophila polysperma

East Indian Hygrophila

Ipomoea aquatica

Water spinach

Iris pseudocarus

Yellow iris or yellow flag iris

Lagarosiphon major

African oxygen weed

Limnophila sessiliflora

Ambulia

Marsilea quadriflora

Water fern

Mpyosotis scorpioides

Water forget-me-not

Sagittaria japonica

Double flowering arrowhead, Japanese
arrowhead, or Old World arrowhead

Sagittaria sagittifolia

Giant sagittaria

Salvinia molesta

Giant salvinia

Typha gracilis

Slender Cattail

Typha laxmanii

Dwarf cattail or Laxman’s cattail

Typha minima

Miniature cattail or micro-mini cattail

rules relative to the program,




~Aquatic
Species in NH

» 88 Infested

waterbodies

11 Rivers

77 Lakes and
Ponds

e 107 Iinfestations

Some waterbodies
have more than one
species, a few have
as many as 6
different invasives.
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Spiny Water Flea Zebra Mussel




Early Rapid Long-Term
Detection Response Management

Prevention

- Prevention and early detection are far easier and cheaper than long-term
management

- Infestations do happen, but it is best to find them early, when eradication is most
feasible

- Most eradication success stories are those tied to infestations that are found early,
when they are small patches or single stems

- Long-term management can reduce large-scale and complicated infestations to less
than 10% of a vegetation matrix in a waterbody, but costs are high and routine
maintenance is needed.
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~ What are cyanobacteria?

* Formerly blue-green algae
» Single cell life w/o a nuclear membrane

Contain photosynthetic pigments
Chlorophyll-a (green) and Phycobilins (blue)

e Can produce toxins




=

Rindge |~ “Bowal

L ey




aboosm Lake, Amherst
"&gLA ;

Bic :
Ifmoon Pond ngston Willand Ponid; Somer;?W@[:\g;"




hy should we be concerned?

&

Webster Lake, Franklin, 2007

@ Unsightly
© Taste Problems

© odor Problems
® Fish Kills
© Toxins
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L
Toxins
Cyanobacteria produce biotoxins,
collectively referred to as cyanotoxins

Biotoxins: a toxin produced by a living organism
(plant, fungi, animal, bacterium)

Toxins stored In cells are released when cell dies
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Health Effects of Cyanotoxins

Microcystins =>Liver
Acute Exposure: Compromises liver function
Chronic Exposure: Doses cause cancer

Anatoxions ->Nerve connections
Convulsions; death of dogs & birds

B-N-methylamino-L-alanine (BMAA)
—->Nerves
Maybe linked to neurological diseases



~What levels mi

>509% toxin-

producing
cyanobacteria
OR WATER CURRENTLY NOT
SUITABLE FOR WADING
70,000 cells/ml OR SWIMMING!

All current advisories posted at www.des.nh.gov.
Click “beach advisory” in left column

@ R
Environmental

Services



, at Can We .

e Education and Outreach

* Educate lake front property owners
and watershed residents about land
use activities that could negatively
Impact the pond

 Educate lake front property owners
about what they CAN do

* New stormwater management guide
for homeowners
http://des.nh.gov/organization/divisi
ons/water/stormwater/stormwater-
mgmt-homeowners.htm




is is what we don’t want to see
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ow Can We Prevent These Problems?







ow Can We Prevent These Problems?

.




/Ho/w Can We Prevent These Problems?




How Can We Preve SO0
Problems?

What Are Septic Socials?

Septic Socials are:

...workshops that suggest easy and inexpensive practices you can adopft to keep your
system running effectively and to also know when you have a problem. Not only can a
failing septic system cost you thousands of dollars and lower your property value. but the
pollution from them seeps into our local waterways. closing clam flats and causing
swimming bans. Results of these serious water pollution problems have been
documented in a report about Kittery's Spruce Creek Watershed.

...happening everywhere. Septic Socials have taken place on a smaller scale in the Town
of Kittery as well as other towns in Maine. across the country. and Canada.



THANK™ YOUH

Sara Steiner
VLAP Coordinator
603-271-2658
sara.steiner@des.nh.gov

Photo courtesy of Kittie Wilson



