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PFAS (Peand polyfluoroalkyl substances)

A Human-made organic chemical compounds
A Manufactured and used since the 1940s

A Not naturally occurring and have no biologically important functions or beneficial
properties to aquatic life

A Resistant to hydrolysis, photolysis, metabolism, and microbial degradation
A Toxic
A Found everywhere, forever chemicals
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https://doi.org/10.1016/j.chemosphere.2024.142088

Per- and Polyfluoroalkyl Substances (PFAS; C.F5.:1—R)
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Drinking Water
Drinking water
contaminated by other

sources of PFAS.
Consumer Products
Stain- or water-repellent, or

non-stick products, paints,
sealants, and some

%

Waste Sites
Soil and water at or near

landfills, disposal sites,
and hazardous waste

Qersonal care productsj

\ sites.
)
-I
Food Packaging

Grease-resistant paper,
microwave popcorn bags,
pizza boxes, and candy

EPA

Fire Extinguishing Foam
Used in training and
emergency response

events at airports and
firefighting training

AN

Facilities
Chrome plating,
electronics, and certain

textile and paper
manufacturers that

facilities.

W)
Y

Biosolids
Fertilizer from wastewater
treatment plants used on
agricultural lands can affect

k wrappers. j

Qroduce or use PFAS.

>

<

g

Food
Fish caught from water
contaminated by PFAS and

Qound andsurface watey

dairy products from

@estock exposed to PFAy
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PFAS Human Health Effect

Thyroid disease

Increased
cholesterol levels
Developmental Effects Affecting Unborn Baby
Delayedmammary gland development . ~ @& ..~ Breast cancer
Liver damage

Reduced responseto vaccines

Lower birth weight Kidney cancer
Obesity ----------mmmmeooo-
Early puberty onset -~~~ Inflammatory
. . . bowel disease
Increased miscarriage risk .-~

(pregnancy loss) Testicular cancer

Lower sperm count and mobility * Increase time to pregnancy

Pregnancy induced
hypertension
(increased blood pressure)

High certainty
seseeeeeeee  LoOw certainty

Lyu et al. (2022https://doi.org/10.1029/2021RG000765
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https://doi.org/10.1029/2021RG000765

Final PFAS National Primary Drinking Water Regulation

On April 10, 2024

Compound Final MCLG Final MCL (enforceable levels)!
PFOA Zero 4.0 parts per trillion (ppt) (also expressed as ng/L)
PFOS Zero 4.0 ppt

On May 14, 2025

! Compliance with MCLs is determined by running annual averages at the sampling point.

12



Federal Register/Vol. 89, No. 194/Monday, October 7, 2024/ Notices

TABLE 1—FINAL RECOMMENDED FRESHWATER AQUATIC LIFE WATER QUALITY CRITERIA FOR PFOA AND PFOS

Criteria component

Acute water column
(CMC) 1

Chronic water column
(Gcec)2

Invertebrate
whole-body

Fish
whole-body

Fish muscle

PFOA Magnitude ..........
PFOS Magnitude ..........

Duration ......ccoocvvevveeennes

Frequency .....cocveeeeeens

A ML e
0.071 MQ/L o

1-hour average ........ccccccveevcvennns

Not to be exceeded more than
once in three years, on average.

0.10 MA/L oo
0.00025 MQ/L .cooeeiiiiieeee e

4-day average ..........cceceeeeenieenns

Not to be exceeded more than

once in three years, on average.

1.18 mg/kg ww4 ...
0.028 mg/kg ww 4 ...

6.49 mg/kg ww 4
0.201 mg/kg ww 4 ...

0.133 mgrkg ww.4
0.087 mg/kg ww.4

Instantaneous.?

Not to be exceeded.®

1 Criterion Maximum Concentration.
2 Criterion Continuous Concentration.
3Tissue data provide instantaneous point measurements that reflect integrative accumulation of PFOA or PFOS over time and space in aquatic life population(s) at

a given site.
4 Wet-Weight.

5PFOA and PFOS chronic freshwater tissue-based criteria should not be exceeded, based on measured tissue concentrations representing the central tendency of
samples collected at a given site and time.

TABLE 2—ACUTE SALTWATER AQUATIC LIFE BENCHMARKS FOR PFOA AND PFOS

Chemical PFOA PFOA
MAGNIIUTE ..o e et e e e ettt e e e e e e e e e e smsbeeae e seeeesesnaseesanneeaeaenns 7.0 mg/L 0.55 mg/L.
DIUFBTION e ettt ettt et e e bt e e ea et e e et b e ee e aneaaeensbeeeeaanseeaeeennneaeaannnbeeaan One hour average.
(1=To (U= oY T PSSP P UPP PP OPPPRP Not to be exceeded more than once in three years
on average.
TABLE 3—ACUTE FRESHWATER AQUATIC LIFE BENCHMARKS FOR EIGHT PFAS

Chemical PFBA | PFHXA | PFNA | PFDA | PFBS | PFHXS | &, | mroa
Magnitude 1 ... 53 4.8 0.65 0.50 5.0 0.21 0.037 0.012
DUration ......cccccviiiiiiie s One hour average.
FIEQUENCY ...ooviiiiiiiiiiiii et Not to be exceeded more than once in three years on average.

1Values expressed as mg/L, or ppm.

13



Federal Register/Vol. 89, No. 247/ Thursday, December 26, 2024 / Notices

AHuman Health Criteria (HHC) are designed to minimize the risk of
adverse effects occurring to humans from chronic (lifetime)

exposure to substances through drinking water and eating fish and
shellfish from inland and nearshore waters.

TABLE 1—DRAFT HUMAN HEALTH CRI-
TERIA (HHC) FOR PFOA, PFOS,

AND PFBS

Water + | Organism

Organism Only

PFAS HHC HHC

(ng/L) (ng/L)
PFOA ..o 0.0009 0.00036
PFOS .. 0.06 0.07
PFBS .. 400 500

14



Three Biofiltration Basins of Interest iIn San Marcos, TX
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Texas State University San Marcos

Municipal Separate Storm Sewer Systems (MS4)

~ Boundary Map ~

Storm Controls
Q Cisterns
@ Oil-Water Seperators
® Underground WQD
@ Bioretention
© Gabion Basket
© Level Spreader
O Rip Rap Swale
O Underground Detention
O Velocity Dissipator
O Water Quality Structure
=i Permeable Pavers

Storm Water Features

« Bioretention Pond
@ Detention Pond

< Retention Pond

- TXST Storm Line

- Non-TXST Storm Line
* MS4 Outfall

® Non-MS4 Outfall

= Drain Inlet

° Manhole

Storm Water C Areas

1| To 60inch Guich

12 | To Rail Road Drainage Ditch

2 | To Pleasant St/Sessom Creek  #13 | To Rail Road Drainage Ditch

3 | Strahan to San Marcos River
4 | To Rail Road Drainage Ditch

5 | To North Street
w6 | To Lindsey St

7 | To James Street

8 | To Glade

9 | To Ranch Road 12

14 | To Rail Road Drainage Ditch

15 | To Rail Road Drainage Ditch

16 | Mathews to Sessom Creek

17 | To 60 inch pipe to San Marcos River

18 | To Rail Road Drainage Ditch

19 | Res Life to Lindsey St

20 | Tower/San Marcos Hall To Fredericksburg St

10 | To Rail Road Drainage Ditch # 21 | To Ranch Road 12

W11 | To Rail Road Drainage Ditch

Campus Map
2-Roads
<« TXST Buildings
Lakes and Ponds
Elevation Contours
TXST Property

Sources:

Storm Controls, Storm Water Features, Separate Storm Water Catchment Areas, Campus Map - TXST Faciliies GIS Data - 2024

Cartography by Ben Buehler

T
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Created by Texas State Facilities GIS
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Hutchison BB

Originally completed in 2015 and
rehabilitated in 2020

Drainage area: 28.13 Acres
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