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We do not agree with:

[  X  ]
The Agency proposed modifications As Submitted on Section No. _DSA  11B.62 1121B.3.1 Detectable warnings at transit boarding platforms
and request that this section or reference provision be recommended:

[    ]  Approved     [    ]  Disapproved     [    ]  Held for Further Study     [  X  ]  Approved as Amended

Suggested Revisions to the Text of the Regulations:

Contrast = [(B1-B2)/B1] [(B1-B2/B1)] x 100 percent where
B1 = light reflectance value (LRV) of the lighter area which shall be no less than 45 LRV and 

B2 = light reflectance value (LRV) of the darker area.
We support DSA in correcting the deficiencies in the contrast formula found in Section 1121B.3.1 Detectable warnings at transit boarding platforms and so to be in compliance with what is found in ADAAG A4.30.5 Finish and Contrast.
However, the formula found in ADAAG A4.30.5 Finish and Contrast is flawed unless slightly amended and the more updated version should be included in the California Building Code.   The general consensus of professionals who work with people who are blind and visually impaired, including researchers,  is that to persons with reduced vision, the minimum contrast between dark and light LRVs should be 70 percent contrast.  This has

been the minimum standard tested both by the Access Board prior to the

adoption of ADAAG, and in the UK, during their extensive studies of color and

contrast in the built environment. In the UK, this is expressed without the use of a

formula, merely by requiring a difference of 30 points between the two LRVs.

(LRVs range from 0 to 100, so a difference of 30 could represent a 70 percent

contrast).  In the Appendix of the current ADAAG, a formula is presented in order

to arrive at the percentage of contrast. Unfortunately, both of these methods of

finding the percentage of contrast have problems.  This is because the intervals along the dark to light continuum (0 for perfect darkness and 100 for perfect lightness) are not equal. A difference of 30 between two darker colors may be adequate, but a difference of 30 between two light colors

does not provide enough contrast. On the other hand, the formula shows an

inflated contrast between two dark colors.
This defect with the formula was discussed in a study done by James Jenness and

Jeremiah Singer called “Visual Detection of Detectable Warning Materials by

Pedestrians with Visual Impairments,” currently posted on the U. S. Access Board’s

website. (http://www.access-board.gov/research/dw-fhwa/report.htm) After

making the point that “The luminance contrast provided by the detectable

warning and the sidewalk . . . was an important factor for predicting the likelihood

that a detectable warning would be seen” they state “Dark detectable warnings

on a dark sidewalk were an exception. Although providing moderately high

luminance contrast, these combinations were detected less often than would be

predicted from their luminance contrast.”
As a result of this defect in the contrast formula, the authors make the following

recommendation: “If a contrast-based requirement for detectable warnings

installations is used, the guidance should include both a minimum luminance

contrast and a minimum reflectance for the lighter of the two surfaces providing

the contrast.”
So, the problem boils down to this: We know that light reflectance contrast is extremely

important if we want to distinguish an object as distinct from its background

(examples are graphics on signs, signs on walls or doors, detectable warning

applications on ramps and walkways, and striping on stairs.) We have a unit of

measurement called "Light Reflectance Value" or LRV. We have a long-standing

minimum percentage of contrast using the LRV that is recognized internationally,

and is used in various codes and standards. We do not have a reliable way to determine the contrast, that is not skewed to favor two light colors (the UK formula), or two dark colors (the ADAAG formula).
Because we have not included the numerical standard within our code, we are leaving

the definition of what constitutes a "dark" color and what constitutes a "light" color

solely up to the judgment of the owner or designer. Without a numerical

standard, we have virtually no way to control what is arguably the most important

visual attribute of signage, or stair striping, and of detectable warning surfaces

and we have no way to provide guidance for owners and designers on this

important matter.
Fixing the Formula

The study for the U.S. Department of Transportation posted on the Access Board

website already mentioned above is very clear about the "fix" that needs to take

place for the current ADAAG Appendix formula to work. A minimum number

merely needs to be inserted into the formula for the lighter of the two colors. The

problem has been discovered by other researchers as well. I spoke for about a

half hour to Doctor Yoshihiro Ohno of NIST. In the nineties, he was chiefly

responsible for a project involving the contrast of colored electrical wires in

planes. He said that they determined that dark and light contrast was crucial to

distinguishing these wires, and that they also discovered the flaw in the formula

used to determine the percentage of contrast. However, before they could work

on the problem further, their funding was cut off and they had to stop work. He

stated that they would very much like to continue working on the project, and in

particular, determine both how to “fix” the formula and also the percentage of

contrast that would be effective for persons with normal vision (although he said

that they might want to include so-called “color-blind” individuals with normal

vision). (yoshihiro.ohno@nist.gov)

The ANSI Committee has been considering such a standard, and at the previous meetings, the figure that has received approval, either as a part of the standard

itself, or as an Appendix item, is 45 LRV for the lighter of the two colors. This

number, slightly below the numerical halfway point on the scale between 0 (pure

black) and 100 (pure white) makes allowance for the fact that the distance

between the LRV points is greater toward the higher end of the scale. It provides

a balance between the UK method of merely requiring an interval of 30 points,

and the ADAAG formula. If we use the lowest possible LRV for the lighter color,

45, and subtract 30, to contrast it with an LRV of 15, we get close to the required

70 percent at 67 percent. We need to only go a few points higher with the lighter

color, or lower with the darker color to achieve 70 percent. At the same time, by

requiring a fairly light color, we are ensuring that we will not get a "false positive"

for two dark colors. For instance, we can use an LRV of 45 with a darker color

measuring LRV 13.5 and achieve a minimum percentage of 70. We can find a

lighter color with an LRV of 50, and get the minimum percentage with a darker

color with an LRV of 15. This is a conservative standard which will provide

hundreds of choices for designers and owners, but also provide better contrast

for many persons with vision impairments, including older persons with age

related vision impairments, and persons with common color blindness. 
Samples with the light LRV of 45 and a 70 percent contrast, and other LRV samples

were shown to about 30 persons who are legally blind at national and state

conventions in Minneapolis and California. Persons who were legally blind but

did read visually had to move close to the sign when the contrast was only 70

percent, but when the lighter of the two colors fell into the lighter end of the

spectrum, they were able to distinguish the letters, something that they could not

do with contrasts of 70 percent or even more when two dark colors (both in the

lower part of the LRV spectrum) were used.

Reason:  [The reason should be concise if the request is for “Disapproval,” “Further Study,” or “Approve As Amend” and identify at least one of the 9-point criteria (following) of Health and Safety Code §18930.] 

HEALTH & SAFETY CODE SECTION 18930

SECTION 18930.
APPROVAL OR ADOPTION OF BUILDING STANDARDS; ANALYSIS AND CRITERIA; REVIEW CONSIDERATIONS; FACTUAL DETERMINA​TIONS

(a)
Any building standard adopted or proposed by state agencies shall be submitted to, and approved or adopted by, the California Building Stan​dards Commission prior to codification.  Prior to submis​sion to the commission, building stan​dards shall be adopted in com​pli​ance with the proce​dures specified in Article 5 (com​mencing with Section 11346) of Chapter 3.5 of Part 1 of Division 3 of Title 2 of the Govern​ment Code.  Building standards adopted by state agencies and submitted to the commission for approval shall be accompanied by an analysis written by the adopting agency or state agency that proposes the building standards which shall, to the satisfac​tion of the commission, justify the approval thereof in terms of the following criteria:

(1) The proposed building standards do not conflict with, overlap, or duplicate other build​ing stan​dards.

(2) The proposed building standard is within the parameters estab​lished by enabling legislation and is not expressly within the exclusive juris​diction of another agency.

(3) The public interest requires the adoption of the building standards.

(4) The proposed building standard is not un​reasonable, arbitrary, unfair, or capricious, in whole or in part.

(5) The cost to the public is reasonable, based on the overall benefit to be derived from the building standards.

(6) The proposed building standard is not unnecessarily ambiguous or vague, in whole or in part.

(7) The applicable national specifications, published standards, and model codes have been incorporated therein as provided in this part, where appropri​ate.

(A) If a national specification, published standard, or model code does not adequately address the goals of the state agency, a statement defining the inadequacy shall accompany the proposed building standard when submitted to the commission.

       (B)
If there is no national specification, published standard, or model code that is relevant to the proposed building standard, the state agency shall prepare a statement informing the commission and submit that statement with the proposed building standard.

(8) The format of the proposed building standards is consistent with that adopted by the commission.

(9) The proposed building standard, if it promotes fire and panic safety as determined by the State Fire Marshal, has the written approval of the State Fire Marshal.








