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31.16 TABLES 
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TABLE III - METAL PARAMETERS 
TABLE III METAL PARAMETERS (Concentration in µg/l) 

METAL(1) AQUATIC LIFE(1)(3)(4)(J) AGRICULTURE(2) DOMESTIC 
WATER-

SUPPLY(2) 

WATER + FISH(7) FISH 
INGESTION(10) 

  ACUTE CHRONIC         
Aluminum e(1.3695[In(hardness)]+1.8308) 

(tot.rec.) 
87 or e(1.3695[In(hardness)]-0.1158 

(tot.rec.)(11)   --- --- 

Antimony    6.0 (30-day) 5.6 640 
Arsenic 340 150 100(A) (30-day) 0.02 – 10(13) 

(30-day) 
0.02 7.6 

Barium 
   

1,000(E)(1-
day) 490 
(30-day) 

--- --- 

Beryllium   100(A,B) (30-day) 4.0 (30-day) --- --- 
Cadmium (1.136672-[ln(hardness) x 

(0.041838)] )x e0.9151[ln(hardness)]-

3.1485 
(Trout)=(1.136672-[ln(hardness)x 
(0.041838)] )x e0.9151[ln(hardness)]-

3.6236 

Warm(17) = (1.136672-(ln(hardness)* 
0.041838))*e(0.9789*ln(hardness)-3.443) 

Cold(17) = (1.136672-(ln(hardness)* 
0.041838))*e(0.9789*ln(hardness)-3.866) 

(1.101672-[ln(hardness) x(0.041838)] 

x e
0.7998[ln(hardness)]-4.4451  

(1.101672-(ln(hardness)*0.041838))* 
e(0.7977*ln(hardness)-3.909)

 
 

10(B) (30-day) 5.0(E) (1-
day) --- --- 

Chromium 
III(5) e(0.819[ln(hardness)]+2.5736) e(0.819[ln(hardness)]+0.5340) 100(B) (30-day) 50(E) (1-

day) --- --- 

Chromium 
VI(5) 16 11 100(B) (30-day) 50(E) (1-

day) 100(30-day) --- 

Copper e(0.9422[ln(hardness)]-1.7408) e(0.8545[ln(hardness)]-1.7428) 200(B) 1,000(F) (30-
day) 1,300 --- 

Iron  1,000(tot.rec.)(A,C)  300(dis)(F) 
(30-day) --- --- 

Lead (1.46203-[(ln(hardness)* 
(0.145712)])*e(1.273[ln(hardness)]-

1.46) 

(1.46203-[(ln(hardness)* 
(0.145712)])*e(1.273[ln(hardness)]-

4.705) 
100(B) (30-day) 50(E) (1-

day) — --- 

Manganese e(0.3331[ln(hardness)]+6.4676) e(0.3331[ln(hardness)]+5.8743) 200(B) (30-
day)(12) 

50(dis)(F) 
(30-day) — --- 



TABLE III METAL PARAMETERS (Concentration in µg/l) 
METAL(1) AQUATIC LIFE(1)(3)(4)(J) AGRICULTURE(2) DOMESTIC 

WATER-
SUPPLY(2) 

WATER + FISH(7) FISH 
INGESTION(10) 

  ACUTE CHRONIC         
Mercury  FRV(fish)(6) = 0.01 (Total)  2.0(E) (1-

day) — --- 

Molybdenum   300(O) (30-
day)(15) 

210 (30-
day)   

Nickel e(0.846[ln(hardness)]+2.253) e(0.846[ln(hardness)]+0.0554) 200(B) (30-day) 100(E) (30-
day) 610 4,600 

Selenium(9) 18.4 4.6 20(B,D) (30-day) 50(E) (30-
day) 170 4,200 

Silver ½e(1.72[ln(hardness)]-6.52) e(1.72[ln(hardness)]-9.06)  
(Trout) = e(1.72[ln(hardness)]-10.51)  100(F) (1-

day) — --- 

Thallium  15(C)  0.5 (30-day) 0.24 0.47 
Uranium(16) e(1.1021[ln(hardness)]+2.7088) e(1.1021[ln(hardness)]+2.2382)  16.8 – 30(13) 

(30-day) --- --- 

Zinc 
0.978*e(0.9094[ln(hardness)]+0.9095) 

0.986*e(0.9094[ln(hardness)]+0.6235) 
(sculpin)(14) = e(2.140[ln(hardness)]-

5.084) 
2000(B) (30-day) 5,000(F) (30-

day) 7,400 26,000 

NOTE:  Capital letters in parentheses refer to references listed in section 31.16(3); Numbers in parentheses refer to Table III footnote 

 



Table III – Footnotes 

(1) Metals for aquatic life use are stated as dissolved unless otherwise specified. 

Where the hardness-based equations in Table III are applied as table value water quality 
standards for individual water segments, those equations define the applicable numerical 
standards. As an aid to persons using this regulation, Table IV provides illustrative examples of 
approximate metals values associated with a range of hardness levels. This table is provided for 
informational purposes only. 

(2) Metals for agricultural and domestic uses are stated as total recoverable unless otherwise 
specified. 

(3) Hardness values to be used in equations are in mg/l as calcium carbonate and shall be no 
greater than 400 mg/l. The exception is for aluminum, where the upper cap on calculations is a 
hardness of 220 mg/l. For permit effluent limit calculations, the hardness values used in 
calculating the appropriate metal standard should be based on the lower 95 percent confidence 
limit of the mean hardness value at the periodic low flow criteria as determined from a regression 
analysis of site specific data. Where insufficient site specific data exists to define the mean 
hardness value at the periodic low flow criteria, representative regional data shall be used to 
perform the regression analysis. Where a regression analysis is not possible, a site specific 
method should be used, e.g., where hardness data exists without paired flow data, the mean of 
the hardness during the low flow season established in the permit shall be used. In calculating a 
hardness value, regression analyses should not be extrapolated past the point that data exist. For 
determination of standards attainment, where paired metal/hardness data is available, attainment 
will be determined for individual sampling events. Where paired data is not available, the mean 
hardness will be used. 

(4) Both acute and chronic numbers adopted as stream standards are levels not to be exceeded 
more than once every three years on the average. 

(5) Unless the stability of the chromium valence state in receiving waters can be clearly 
demonstrated, the standard for chromium should be in terms of chromium VI. In no case can the 
sum of the instream levels of hexavalent and trivalent chromium exceed the water supply 
standard of 50 µg/l chromium in those waters classified for domestic water use. 

(6) FRV means Final Residue Value and should be expressed as “Total” because many forms of 
mercury are readily converted to toxic forms under natural conditions. The FRV value of 0.01 
µg/liter is the maximum allowed concentration of total mercury in the water. This value is 
estimated to prevent bioaccumulation of methylmercury in edible fish or shellfish tissue above the 
fish tissue standard for methylmercury of 0.3 mg/kg. 

In waters supporting populations of fish or shellfish with a potential for human consumption, the 
Commission can adopt the FRV as the stream standard to be applied as a 30 day average. 
Alternatively, the Commission can adopt site specific ambient based standards for mercury in 
accordance with section 31.7(1)(b)(ii) and (iii). Site-specific water-column standards shall be 
calculated from the site-specific bioaccumulation factor, using measured water column 
concentrations of total mercury and measured fish tissue concentrations of methylmercury. Fish 
tissue data shall be collected from species of the highest trophic level present in the water body. 
Fish tissue samples should include older, larger individuals present in the water body. A 
bioaccumulation factor should be calculated separately for each species sampled, and the 
highest bioaccumulation factor should be used to calculate the site-specific water column 
standard in order to prevent the average fish tissue concentrations from exceeding 0.3 mg/kg for 
all species. 



(7) Applicable to all Class 1 aquatic life segments which also have a water supply classification or 
Class 2 aquatic life segments which also have a water supply classification designated by the 
Commission after rulemaking hearing. These Class 2 segments will generally be those where fish 
of a catchable size and which are normally consumed are present, and where there is evidence 
that fishing takes place on a recurring basis. The Commission may also consider additional 
evidence that may be relevant to a determination whether the conditions applicable to a particular 
segment are similar enough to the assumptions underlying the water plus fish ingestion criteria to 
warrant the adoption of water plus fish ingestion standards for the segment in question. 

(8) The use of 0.1 micron pore size filtration for determining dissolved iron is allowed as an option in 
assessing compliance with the drinking water standard. 

(9) Selenium is a bioaccumulative metal and subject to a range of toxicity values depending upon 
numerous site-specific variables. 

(10) Applicable to the following segments which do not have a water supply classification: all Class 1 
aquatic life segments or Class 2 aquatic life segments designated by the Commission after 
rulemaking hearing. These class 2 segments will generally be those where fish of a catchable 
size and which are normally consumed are present, and where there is evidence that fishing 
takes place on a recurring basis. The Commission may also consider additional evidence that 
may be relevant to a determination whether the conditions applicable to a particular segment are 
similar enough to the assumptions underlying the fish ingestion criteria to warrant the adoption of 
fish ingestion standards for the segment in question. 

(11) Where the pH is equal to or greater than 7.0 in the receiving water after mixing, the chronic 
hardness-dependent equation will apply. Where pH is less than 7.0 in the receiving water after 
mixing, either the 87 µg/l chronic total recoverable aluminum criterion or the criterion resulting 
from the chronic hardness-dependent equation will apply, whichever is more stringent. 

(12) This standard is only appropriate where irrigation water is applied to soils with pH values lower 
than 6.0. 

(13) Whenever a range of standards is listed and referenced to this footnote, the first number in the 
range is a strictly health-based value, based on the Commission’s established methodology for 
human health-based standards. The second number in the range is a maximum contaminant 
level, established under the federal Safe Drinking Water Act that has been determined to be an 
acceptable level of this chemical in public water supplies, taking treatability and laboratory 
detection limits into account. Control requirements, such as discharge permit effluent limitations, 
shall be established using the first number in the range as the ambient water quality target, 
provided that no effluent limitation shall require an “end-of-pipe” discharge level more restrictive 
than the second number in the range. Water bodies will be considered in attainment of this 
standard, and not included on the Section 303(d) List, so long as the existing ambient quality 
does not exceed the second number in the range. 

(14) The chronic zinc equation for sculpin applies in areas where mottled sculpin are expected to 
occur and hardness is less than 102 ppm CaCO3. The regular chronic zinc equation applies in 
areas where mottled sculpin are expected to occur, but the hardness is greater than 102 ppm 
CaCO3. 

 

 

 



(15) In determining whether adoption of a molybdenum standard is appropriate for a segment, the 
Commission will consider whether livestock or irrigated forage is present or expected to be 
present. The table value assumes that copper and molybdenum concentrations in forage are 7 
mg/kg and 0.5 mg/kg respectively, forage intake is 6.8 kg/day, copper concentration in water is 
0.008 mg/l, water intake is 54.6 l/day, copper supplementation is 48 mg/day, and that a Cu:Mo 
ratio of 4:1 is appropriate with a 0.075 mg/l molybdenum margin of safety. Numeric standards 
different than the table-value may be adopted on a site-specific basis where appropriate 
justification is presented to the Commission. In evaluating site-specific standards, the relevant 
factors that should be considered include the presence of livestock or irrigated forage, and the 
total intake of copper, molybdenum, and sulfur from all sources (i.e., food, water, and dietary 
supplements). In general, site-specific standards should be based on achieving a safe 
copper:molybdenum total exposure ratio, with due consideration given to the sulfur exposure. A 
higher Cu:Mo ratio may be necessary where livestock exposure to sulfur is also high. Species 
specific information shall be considered where cattle are not the most sensitive species. 

(16) When applying the table value standards for uranium to individual segments, the Commission 
shall consider the need to maintain radioactive materials at the lowest practical level as required 
by Section 31.11(2) of the Basic Standards regulation. 

(17) The acute(warm) cadmium equation applies to segments classified as Aquatic Life Warm Class 1 
or 2. The acute(cold) cadmium equation applies to segments classified as Aquatic Life Cold Class 
1 or 2. 

 



TABLE IV - TABLE VALUE STANDARDS FOR SELECTED HARDNESSES 
Table IV 

Table Value Standards for Selected Hardnesses 
(concentration in uµg/L, dissolved) 

 Mean Hardness in mg/L calcium carbonate 
  25 50 75 100 150 200 250 300 350 400 

Aluminum Acute 512 1324 2307 3421 5960 8838 10071 10071 10071 10071 

 Chronic 73 189 329 488 851 1262 1438 1438 1438 1438 

Cadmium Acute 
trout(cold) 0.549 0.94 1.34 1.78 2.46 3.14 3.84.2 4.45.0 5.18 5.76.5 

 Acute(warm) 0.875 1.54 2.1 2.7 3.94.0 5.20 6.14 7.16 8.18 9.210 
 Chronic 0.1525 0.2543 0.3458 0.4272 0.5897 0.721.2 0.851.4 0.971.6 1.18 1.22.0 

Chromium III Acute 183 323 450 570 794 1005 1207 1401 1590 1773 
 Chronic 24 42 59 74 103 131 157 182 207 231 

Copper Acute 3.6 7.0 10 13 20 26 32 38 44 50 
 Chronic 2.7 5.0 7.0 9.0 13 16 20 23 26 29 

Lead Acute 14 30 47 65 100 136 172 209 245 281 
 Chronic 0.5 1.2 1.8 2.5 3.9 5.3 6.7 8.1 9.5 11 

Manganese Acute 1881 2370 2713 2986 3417 3761 4051 4305 4532 4738 
 Chronic 1040 1310 1499 1650 1888 2078 2238 2379 2504 2618 

Nickel Acute 145 260 367 468 660 842 1017 1186 1351 1513 
 Chronic 16 29 41 52 72 94 113 132 150 168 

Silver Acute 0.19 0.62 1.2 2.0 4.1 6.7 9.8 13 18 22 

 Chronic 
Trout 0.01 0.02 0.05 0.08 0.15 0.25 0.36 0.50 0.65 0.81 

 Chronic 0.03 0.10 0.20 0.32 0.64 1.0 1.6 2.1 2.8 3.5 
Uranium Acute 521 1119 1750 2402 3756 5157 6595 8062 9555 11070 

 Chronic 326 699 1093 1501 2346 3221 4119 5036 5968 6915 
Zinc Acute 45 85 123 160 231 301 368 435 500 565 

 Chronic 
sculpin 6.1 27 64 118 N/A N/A N/A N/A N/A N/A 

 Chronic 34 65 93 121 175 228 279 329 379 428 
Shaded values exceed drinking water supply standards. 

 



***** 

31.57 STATEMENT OF BASIS SPECIFIC STATUTORY AUTHORITY AND PURPOSE; DECEMBER 
9, 2019 RULEMAKING; FINAL ACTION JANUARY 13, 2020; EFFECTIVE DATE JUNE 30, 
2020 

The provisions of C.R S. 25-8-202(1)(a), (b) and (2); 25-8-203; 25-8-204; and 25-8-402; provide the 
specific statutory authority for adoption of these regulatory amendments. The commission also adopted, 
in compliance with 24-4-103(4) C.R.S., the following statement of basis and purpose. 

BASIS AND PURPOSE 

Cadmium is a naturally-occurring element frequently found alongside other metals, and numerous 
treatment techniques are available to remove cadmium from wastewater. Cadmium has both acute and 
chronic effects on aquatic life, and can negatively impact survival, growth, reproduction, immune and 
endocrine systems, development, and behavior.  

The commission revised the hardness-based cadmium table value standards to protect the Aquatic Life 
use. The updated standards incorporate toxicity data that have become available since the cadmium 
standards were last updated in the 2005 Regulation No. 31 rulemaking hearing. The updated standards 
are based on the United States Environmental Protection Agency’s (EPA) “Aquatic Life Ambient Water 
Quality Criteria – 2016” and toxicity data that have become available since EPA’s recommended criteria 
were released in 2016.   

The updated standards include two acute equations (acute(cold) and acute(warm)) and one chronic 
equation. The acute(cold) and chronic equations are the same as the acute and chronic criteria 
recommended by EPA in 2016. The acute(cold) equation, which is lowered to protect trout, is protective 
of trout and other sensitive cold water species and applies in segments classified as Aquatic Life Cold 
Class 1 or 2. The acute(warm) equation, which is not lowered to protect trout, is protective of warm water 
species and applies in segments classified as Aquatic Life Warm Class 1 or 2. The chronic equation is 
protective of both cold and warm water aquatic life and applies in segments classified as either Aquatic 
Life Cold Class 1 or 2 or Aquatic Life Warm Class 1 or 2. 

Compared to the previous cadmium table value standards, the updated standards are generally less 
stringent. The acute(cold) standard is less stringent than the previous acute(trout) standard when water 
hardness is greater than 45 mg/L CaCO3. The acute(warm) equation is less stringent than the previous 
acute standard when water hardness is greater than 101 mg/L CaCO3. The updated chronic equation is 
less stringent than the previous chronic standard at all water hardness values. 

In the past, Colorado has had separate acute equations for waters with trout and waters without trout.  
The updated standards include separate acute equations for cold waters (both with and without trout) and 
warm waters. This change in approach is due to the addition of toxicity data showing that sculpin, which 
inhabit cold waters, are also sensitive to cadmium. To ensure protection of sculpin and other sensitive 
cold water aquatic life in waters where trout are absent, the acute(cold) equation applies to all cold 
waters. As a result, the acute trout (tr) qualifier for cadmium is no longer needed on select cold water 
segments and was deleted from all segments where it had applied. 

***** 
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